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REMARQUE PRELIMINAIRE DU SECRETAIRE DU LEXIQUE 


Dans chaque cas nous avons essayé de concilier les nécessi- 
tés géologiques et les frontiéres politiques. Le groupement des 
fascicules et le contenu de chacun d’eux se sont, dans toute la 
mesure du possible, inspirés de ce principe. 

Il était en outre nécessaire de tenir compte d’opportunités 
matérielles et de contingences diverses: ordre d’arrivée des 
manuscrits, remaniements nécessaires pour l’homogénéité des 
textes, compléments, réponses plus ou moins tardives aux de- 
mandes de renseignements, etc... 

Compte tenu des délais à respecter, de la multiplication de 
ces difficultés matérielles a l’échelle mondiale, il a été indispen- 
sable de prendre certaines solutions rapidement. 

Certains groupements, ou certaines séparations pourront 
paraitre peu heureux. D’avance nous nous en excusons auprès 
de ceux qu’ils pourraient froisser. D’ailleurs nous avons con- 
science de beaucoup d’autres imperfections, qui apparaîtront de 
plus en plus clairement à lusage. C’est pourquoi, dès mainte- 
nant, une seconde édition du Lexique est à envisager. N’est-il 
pas logique de prévoir une réimpression à courte échéance, pour 
un Lexique de stratigraphie, alors que chaque jour, surtout 
dans les pays neufs, paraissent de nouvelles données, retouchant, 
complétant ou précisant les vues antérieures ? 

Cette remarque, de valeur générale, était plus spécialement 
à sa place ici, en cette région d’intérét majeur pour tous les 
géologues et où le découpage en fascicules, dans le «bloc 
asiatique », s'avérait spécialement épineux. 

J. Rocer (août 1956). 
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GENERAL REVIEW OF INDIAN STRATIGRAPHY 
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I 

More than half of the Peninsula is occupied by the Archaean | 
rocks, including schistose rocks which are generally referred to. 
as the Dharwarian group. The Cuddapah, Vindhyan and Gond- | 
wana systems and the Deccan Traps occupy the rest of the area, | 
except parts of the coastal regions. In the Extra-Peninsula, 
marine sedimentary systems predominate, though parts of the | 
sub-Himalaya and the main axis of the Himalaya are occupied 
by ancient metamorphic rocks and intrusive igneous rocks. A 
full succession of fossiliferous sedimentary systems, extending 
from the Cambrian to Eocene, is met with on the Tibetan side 
of the Himalaya, while the southern or Sub-Himalayan zone 
contains a different facies which is practically unfossiliferous. 
These two facies are, however, found in juxtaposition in 
Kashmir. 

Beyond the sharp syntaxial bend of the north-western 
Himalaya near the Nanga Parbat, the Hazara area shows unfossi- 
liferous Palaeozoics and fossiliferous later formations; but fur- 
ther south, the Baluchistan arc is built mainly of post-Carboni- 
ferous systems which sweep down in a broad arc to the Mekran 
region where the Tertiaries predominate. To the east and south 
of the north-eastern syntaxis of Assam, in the Burmese arc, 
Tertiary rocks form a broad zone with a core of Upper Mesozoic 
rocks which constitute the Arakan Yomas. To their east is the 
Shan-Tenasserim belt of pre-Tertiary rocks which corresponds 
roughly to the Himalayan belt. 

The major stratigraphical divisions of India are shown in 
Table 1 together with their standard European equivalents, these 
being arranged, as usual, in the order of increasing antiquity. 


TABLE 1. — Geological Formations of India 
ESENES ere ei a Recent alluvia 
Pleistocene ........ Older alluvia and Pleistocene 
Mio-Pliocene ...... Siwalik and Irrawaddy systems 
Oligo-Miocene ..... Murree and Pegu systems 
MOLENE ota eae asi Ranikot-Laki-Kirthar-Chharat series 


Cretaceo-Eocene ... Deccan Trap and Inter-trappeans 
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Upper Cretaceous of South India, 
Assam, Narbada valley 


Cretaceous... :..<.. : 
Giumal and Chikkim series (Hima- 
laya) 
Spiti shales 
assia a | SWAG «ct: Upper Kioto Li- 
mesterit Gondwana syst. 
EESO se ee. Lilang system (Lower Creta- 
PELNA ...<s 5. kk  e Kuling system SOUS to Upper 
Carboniferous ..... Lipak and Po se- Carboniferous) 
S ries 
IGVONIGN nea an Muth quartzite 
Srl ai TaN Silurian 
@rdovician ~~... .. Ordovician 
CS A o irdd Cambrian > 
Precambrian ....... Dogra and Simla Vindhyan system 
alate Cuddapah system 
EEA Salkhala, Jutogh Dharwar system 
EIRT and Chail series etc. and gneisses. 


In 1904, in an article in the Imperial Gazetteer T. H. HOLLAND 
proposed a new classification of the Indian strata in which 
the Cuddapah and Vindhyan systems were grouped toge- 
ther under the name of Purana group, corresponding to the 
Algonkian of North America. The strata from the base of the 
Cambrian to Middle Carboniferous were put together under the 
Dravidian group. At the top of this group and below the Talchir 
boulder bed there is a well marked and universal unconformity. 
All the- rocks from the Talchir boulder beds upwards were 
placed under the Aryan group which therefore includes every- 
thing from the Upper Carboniferous to the Pleistocene. Of these, 
only the term «Purana» is sometimes used in geological 
writings and the other two have not gained any currency. 


The main divisions enumerated in the Table above have 
representatives in different areas, varying in facies, lithology 
and succession. Besides deep-sea and coastal marine, there are 
also estuarine, fluviatile and continental facies of different ages. 
It is fairly easy to correlate the marine systems of the Extra- 
peninsula with those of the coastal regions of the Peninsula 
because of the contained fauna. But in the case of the fluviatile 
and continental deposits, the faunas are of local distribution and 
have special characters for which there are few helpful parallels 
in other parts of the world. Their age can be settled with con- 
fidence if they are in some way connected with marine beds 
or if the age of any similar formations in other parts of the 
world is known. 

There are several stratigraphical problems in this subconti- 
nent which await solution. The regional peculiarities of strata 
have necessitated the growth of a considerable number of local 
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names which have only a limited application. Moreover, geolo- 
gical work was originally done in a series of detached areas 
which has compelled the adoption of local nomenclature. As! 
these areas were connected up by the mapping of the interve- | 
ning tracts, some of the local formation names have become 
superfluous. But, in a large number of cases, even though the 
general equivalence or homotaxis could be recognised, the local | 
nomenclature persits because of the lack of identity of charac- | 
ters or of complete parallelism. 

By far the greater part of India has been mapped in a! 
general way but there are still some blanks in Orissa, in Ma- 
dhya Pradesh, parts of Assam and in the Himalaya. These! 
are gradually being filled up while several of the more impor- | 
tant areas have been undergoing revision. Hence the stratigra- | 
phic information available on different parts of the country is 
of varying degrees of modernity, detail and precision, Among the | 
best known areas at present in the subcontinent are Mysore, the 
Cuddapah basin of Madras, Chota Nagpur, the Nagpur-Chhind- | 
wara area of the Madhya Pradesh, Rajputana, Salt Range, Kash- | 
mir, the Sub-Himalaya of Simla-Garhwal and parts of the Ter- 
tiary belt of Burma. 


A generalised picture of the geological succession in different 
areas is presented in Table 2 which may be useful for reference 


purposes. 


(K. Jacos). 
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RABOR VOLCANIC SERIES ................... ? Jurassic 
(India). 


Basic traps and palagonite tuffs having some general resem- 
blance to the Rajmahal traps, and associated with Gondwana 
| strata in the Abor hill country of the Eastern Himalaya of 
| Assam. (J. Cocern Brown, Rec. Geol. Surv. Ind., vol. 42, p. 241, 
} 1912). 

(T. H. HoLLAND, 1926). 


O CEER ASI m d M A N ioaies ot Upper Jurassic 
| (India). 


: A thin bed of buff-coloured limestone, named by R.D. 

. OLDHAM (Rec. Geol. Surv. Ind., vol. 19, p. 159, 1886) from a village 

(27° 5’; 70° 37’) north-west of Jaisalmer. It is the highest bed of 

the Jurassic rocks in Jaisalmer, and includes the bed referred 

to by W.T. BLANFORD (Rec. Geol. Surv. Ind., vol. 10, p. 16, 1877) 
as «the ammonite bed of Kuchri». The ammonites have not 
been specifically identified, but one is near to Epimayites tran- 
siens, an Argovian form common in the Dhosa Oolite and Kant- 
kot Sandstone. See also: BEDESAR BEDS. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. JAcos). 


AGGLOMERATIC SLATE ............ Upper Carboniferous 
(India). 


In Kashmir beds referred to under this name by C. S. 
Mrpptemiss (Rec. Geol. Surv. Ind., vol. 40, p. 232, 1910) occur 
associated with the Panjal trap-flows and underlie beds con- 
taining a Gangamopteris flora. MippLemiss had originally 
suggested that the Agglomeratic Slate was homotaxial with the 
Talchir Boulder Bed. This view has been much strengthened by 
D. N. Wanra, who found the Agglomeratic Slate to be interbedded 
with the Infra-Trias in the Kaghan Valley, (Rec. Geol. Surv. 
Ind., vol. 63, p. 130, 1930) and who had previously found gla- 
ciated boulders in the basal conglomerate of the Infra-Trias 
series (Rec. Geol. Surv. Ind., vol. 62, p. 152, 1929). The fauna 
of the Agglomeratie Slates has been described by C. S. 
Miuppiemiss and H. S. Bion (Pal. Ind., N.S., vol. 12), who divide 
them into an upper group (Nagmarg beds) characterised by 
Spirifer nagmargensis, and a lower group (Marbal beds), with 

| bis As 


8 
(Agglomeratic Slates, continued) | 
; 


Syringothyris cuspidata var. lydekkeri. The age is from Mosco- 
vian to Uralian. F. R. Cowper RerD (Pal. Ind., N.S., vol. 20, Mem. i 
1, 1932) made a collection of fossils from the Agglomeratic slates — 
to which he assigns an Upper Carboniferous age. D. N. WADIA 
regarded the series to be of volcanic and pyroclastic origin © 
(Mem. Geol. Surv. Ind., vol. 51, pt. 2, p. 235, 1928) which he 
later confirmed (Rec. Geol. Surv. Ind., vol. 68, part 2, p. 151, 
1934). 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). | 


AGHIL SERIES ss Sh cts Stic T ee tke eee Trias-Jurassic 

(India). 

Name given by J.B. Aupen (Him. Jour., vol. 10, p. 43, 1938) 
to a group of rocks constituting mainly limestone and intruded 
by post-Triassic lamprophyre dykes, occurring in Aghil region 
of Karakoram. AUDEN (1938) has assigned the series to Triassic 
and Jurassic. M. R. SaHnr who examined AvupDEN’s fossil collec- 
tion found Megalodon sp.,? Ptyctothyris sp. nov. and Mytilus 
(Modiolus) sp. nov. (Rec. Geol. Surv. Ind., vol. 73, pt. 1, p. 22, 
1939). See also A. Desro (Geog. Journ., vol. 75, p. 402, 1930). 


(M. S. KRISHNAN and K. JAcos). 


AHMEDNAGAR (HIMATNAGAR) SANDSTONE 
(India). Lower Cretaceous 


Name proposed by C. S. Mrpptemiss (Mem. Geol. Surv. Ind., 
vol. 44, part 1, pp. 137-147) for a sandstone formation in the 
state of Idar, well exposed near the town of Ahmednagar 
(Himatnagar) (23°36 : 73°13’). and considered by him to be 
possibly of Cretaceous age. 


Fossil plant specimens referable to Weichselia reticulata and 
to a new species of Matonidiwm (M. indicum) have been reco- 
gnised from these sandstones (Rec. Geol. Surv. Ind., vol. 71, p. 
28, 1936). These fossils, fairly characteristic of the Lower Cre- 
taceous, have been described by B. Saunt (Rec. Geol. Surv. Ind., 
vol. 71, pp. 152-165, 1936). 


(T.H, HoLLAND, 1926; M.S. KRISHNAN and K. Jacos). 


AIMANGALA CONGLOMERATE ............... Archaean 
(India). 
See: DHARWAR SYSTEM. 

AJABGARH SERIES ........... Jala ater Precambrian 


(India). 


Originally placed as the middle of three subdivisions of the 
Aravalli (Aravali) system in Rajputana by C.A. Hacket (Rec. 
Geol. Surv. Ind., vol. 10, p. 85, 1877). 


Subsequently Hacker (Rec. Geol. Surv. Ind., vol. 14, p. 281, 
1881) thought that the Ajabgarh and Mandan series were equi- 
valent to the Raialo limestone and quartzite, which, he had 
placed at the base of the Alwar group, the lowest of his three 
' subdivisions of the Aravallis. A.M. Heron (Mem. Geol. Surv. 
| Ind., vol. 45, pp. 73-75, 1917) established the identity of the 
_ Ajabgarh and Mandan series, the latter term now being redun- 
dant, and placed the Ajabgarh series at the top of the Delhi 
system, which was separated by Hacker (Rec. Geol. Surv. Ind., 
vol. 14, p. 281, 1881) as unconformably overlying the Aravalli 
system, and adopted by R.D. OLDHAM in the Manual of the 
Geology of India (2nd Ed., pp. 69-72). The Ajabgarh series con- 
sists predominantly of siliceous and argillaceous limestones cal- 
' careous slates (Rec. Geol. Surv. Ind., vol. 54, p. 368, 1923), calc- 
' schists and calc-gneisses (Rec. Geol. Surv. Ind., vol, 66, p. 134, 
| 1932). The valley of Ajabgarh (27°11’: 76°17’) in Alwar State 
shows typical exposures of the series, and it is exposed in syn- 
clines in the Delhi system through Alwar and Jaipur States, 
| Ajmer-Merwara district, Mewar (Udaipur), Jodhpur (Marwar) 
and Sirohi States in Rajputana and Idar and Danta States in 
| Bombay. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


oaLBAKA BERS or STAGE ...............:. ? Precambrian 
: (India). 
: The upper division of the Pakhal series in the Godavari 
| valley. Named by W. Kinc (Mem. Geol. Surv. Ind., vol. 18, p. 211, 
1881) from the town of Albaka (18°13 : 80°44’) on the left bank 
of the Godavari river. In the typical area the Albaka beds 
consists of two well-marked members; a lower slaty stage, with 
some arenaceous and limestone beds, and an upper, more arena- 
-ceous series of beds. They correspond approximately to the 
-Nallamallai series in the Cuddapah system. 

(T.H. HoLLAND, 1926). 


ails Colle Lenin TAGEN: ii eaaa aaia de Archaean 

(India). , 

R.B. Foote (Mem. Geol. Surv. Ind., vol. 20, p. 11, 1883) 
divided the crystalline rocks of the Madura district into six 
divisions (« groups») as follows: 

6. The upper granular quartz rock - Allagiri group. 

5. The upper granitoid gneiss - Melur group. 

4. The middle granular quartz rock - Nagamalai group. 

3. The middle granitoid gneiss - Sikandarmalai group. 

2. The lower granular quartz rock - Kokulam group. 

1. The lower granitoid gneiss - Tirumangalam group. 

Allagiri is a hill in the northern part of the Madura district 


(10°5’ :-78°20’). 
(T.H. Hotuanp, 1926). 


10 


ALMOD BEDS (or Stage) ............---- Lower Triassic — 


(India). 


Not defined as a stage by H. B. Mepticotr (Mem. Geol. Surv. 
Ind., vol. 10, part 2, p. 27) though referred to in the Manual, 
lst. Ed., p. 134, 1879. They are the uppermost beds of the Lower 
Gondwanas in the Satpura range, consisting of sandstones with 
a few carbonaceous shales. They possibly represent the Panchets 
of Bengal. Almod (22°23’: 78°26’) is a village at the south base 
of the Pachmarhi escarpment. 

C. S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 24, 1931) consi- 
ders it «possible that they may prove to be the topmost beds 
of a conformable series which include the Bijori (Raniganj or 
Kamthi) series. They may, on the other hand, be true represen- 
tatives of the Panchet series ». 

H. CRooKSHANK (Rec. Geol. Surv. Ind., vol. 65, part 1, p. 100, 
1931) classifies them with the Bijoris. « They are lithologically 
similar to the upper Bijoris, except that they are slightly more 
arenaceous. They pass vertically and horizontally into typical 
Bijoris, and they contain in at least one place, fragments of 
Glossopteris exactly like the commonest Bijori variety of that 
plant.» (Mem. Geol. Surv. Ind., vol. 66, part 2, p. 220, 1936). 


(T.H, HoLLanD, 1926; M.S. KRISHNAN and K. Jacos). 


ALVEOLINA LIMESTONE 
(Pakistan). 


C. L. GRIESBACH (Mem. Geol. Surv. Ind.), used this term for 
the lowest of his three sub-divisions of the Eocene strata in 
Baluchistan, the beds regarded as next higher being correlated 
by mistake with the Ranikot series of Sind. The corresponding 
Alveolina Limestone which was noticed by W.T. BLANFORD in 
1867 (Mem. Geol. Surv. Ind., vol. 6, p. 6) was afterwards grouped 
by the same author (Rec. Geol. Surv. Ind., vol. 9, p. 13, 1876) 
with his Kirthar series, but F. NoETLING (Centralbl. Min., 1903, 
p. 521) separated this and associated beds under the name of 
Laki, placing the series between the Ranikot and Kirthar. 
E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 34, pp. 86, 182, 1906) 
defines the Laki series as consisting of Ghazij shales and sand- 
stones (not found in Sind, but in Baluchistan only), with 
Alveolina Limestone below, and Meting shales and limestones 
as the basal division. W. L. F. NUTTALL (Quart. Journ. Geol. Soc., 
vol. 81, pp. 421-423, 1925) shows that VREDENBURG’s view that 
the Meting Shales form the base of the Laki is erroneous, and 
that the true succession from top to bottom is: 

(1) The Laki Limestone. 

(2) The Meting Shales. 

(3) The Meting Limestone. 

(4) The basal Laki Laterite. 
He points out that VREDENBURG’s term Alveolina Limestone is 
unsuitable, as Alveolinae are very abundant in the Laki and 
Meting Limestone, and recommends that the term be disused. 


oct Ae ae a ce aa Eocene 
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The age of the Laki is regarded by Nutra. (loc. cit.) and by 
(L. M. Davies (Trans. Min. and Geol. Inst. Ind., vol. 20, pp. 195- 
A 215, 1926) as Ypresian. 


(T.H. HoLLAanD, 1926; G. de P. CoTTER, 1931). 


A SERIES E E AERE sabes Precambrian 
| (India). 


Named by C. A. Hacket (Rec. Geol. Surv. Ind., vol. 10, p. 85, 
I 1877) from the town (27°34: 76°36’) and State of that name in 
1 Rajputana. Afterwards, Hacket (Rec. Geol. Surv. Ind., vol. 14, 
p. 281, 1881) separated the Alwar quartzites from the Aravalli 
system and included them in the (new) Delhi system, which 
includes also the conformably overlying Ajabgarh series (Mem. 
Si Geol. Surv. Ind., vol. 45, pp. 13, 73, 1917). 

The Alwar quartzites in the Biana hills include: 

5. Wer quartzites and black slaty shales. 

4. Damdama quartzites and conglomerate. 

3. Biana white quartzite and conglomerate. 

2. Badalgarh quartzite and shale. 

1. Nithahar quartzites and bedded traps. 

(HacketT, Rec. Geol. Surv. Ind., vol. 10, p. 86, 1877). 


A.M. Heron confirms this latter classification and gives de- 
n | tailed descriptions of the rocks in the Biana (26°55 : 77°21’) and 
` Lalsot (26°34: 76°23’) hills in the former Bharatpur and Jaipur 
States of Rajputana (Rec. Geol. Surv. Ind., vol. 48, p. 181, 1917), as 
well as throughout north-east Rajputana (Mem. Geol. Surv. Ind., 
vol. 45, part 1, 1917, chapters 5 and 9). The Alwars rest uncon- 
I| formably on the Raialo series, pre-Delhi Aravalli system or still 
J; older gneisses. The Alwar series extends through the former Bha- 
i ratpur, Alwar and Jaipur States, the Ajmer-Merwara district, 
I and Mewar (Udaipur), Rajputana, into Idar. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos). 


AMALTHEUS CORDATUS (Zone of ...) ...... Upper Jurassic 
(India). 


See: CHARI GROUP. 


| AMALTHEUS LAMBERTI (Zone of ...) ...... Upper Jurassic 
(India). 
See: CHARI GROUP. 


MENRE BEDS street is, a chs E e a a cick Geese aa ait Permian 

(Pakistan). 

Name given by W. Waacen from the village of Amb (32° 31’; 
71° 59’) about 6 miles NNW of Warcha in the western part of 
the Salt Range to the Lower Productus Limestone which he 
| correlated with the Artinskian stage, T.H. HoLtLanp (Mem. Geol. 
Surv. Ind., vol. 51, part 1, p. 22) referred the Amb beds to the 


(Amb beds, continued) 


upper Carboniferous (Uralian). G. de P. COTTER, who discovered 
Gangamopteris at the top of the Amb beds, regards the whole 
of the lower Productus Limestone as Artinskian in age. The 
Amb beds are soft, grey, sandy and crumbling with numerous 
fossils at top and black coaly sandstones with much pyrites at 


the base. See also Productus Limestone. | 

(M. H. Kuan). 

AMIR SHINGLE- BEDS. ii. Fih co Soci es eee Subrecent 
(India). 


Named by R. D. OLDHAM (Rec. Geol. Surv. Ind., vol. 19, p. 160, 
1886) after the village of Amir in the Jaisalmer State. Sub-recent 
shingle beds and possibly marine littoral deposits. 


(T.H. HoLLAND, 1926), 


AMMONITE BED OF KUCHRI ............ Upper Jurassic 
(India). 
Name used by W. T. Buanrorp (Rec. Geol. Surv. Ind., vol. 10, 
p. 20, 1877) for a limestone of Jurassic age occurring at Kuchri 
(27° 4’; 70° 37’), about 25 miles west-north-west of Jaisalmer in 
Rajputana. Afterwards named by R.D. OLDHAM (Rec. Geol. Surv. 
Ind., vol. 19, p. 159, 1886) the Abur bed (q.v.) from the common 
local name of the limestone. 
(T.H. HoLLAND, 1926). 


ANARAM BEDS oca n a ek ee Triassic 

(India). 

Plant-bearing shales. Casually mentioned by W. Kine (Rec. 
Geol. Surv. Ind., vol. 10, p. 61, 1877) and supposed by him to be 
equivalent to the Sironcha sandstones; eventually in a later paper 
(Rec. Geol. Surv. Ind., vol. 13, pp. 15-16, 1880) considered to be 
localy bottom beds resting on the so-called Kamthis and lower 
in the Kota-Maleri group than the Kota zone of limestones. 
Anaram (18° 54’, 80° 0’) is a village in Madhya Pradesh. 


(T.H, HoLLAND, 1926; M.S. KRISHNAN and K. Jacos). 


ANGERS DEDS caste, Stu ec che SRE RTA CME Oe Upper Jurassic 
(India). 


See: CHARI GROUP. 


ANISOCERAS BEDS ............ccccwucs Upper Cretaceous 
(India). 
Name used by F. Kossmat (Rec. Geol. Surv. Ind., vol. 30, 
p. 54, 1897) as equivalent to Valudavur beds (q.v.). See also 
Table under Nerinea beds. . 


(T. H. Hotuanp, 1926). 
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.WANTHRACOLITHIC SYSTEM ........... Upper Palaeozoic 

f (India). 

\ W. WaaceEN (Pal. Ind., ser. 13, vol. 4, part 2, p. 241, 1891) 
Suggested the use of the term Anthracolithic to include the 

Carboniferous and Permian systems. C. DIENER, has also used 

the term frequently in describing Indian fossil collections, on 


‘between these two systems in the Indian region (Pal. Ind., ser. 15, 
= 1, part 2, p. 1, 1899, and several memoirs issued subse- 


quently). (T.H. HOLLAND, 1926). 
MEPGAVALLI SYSTEM .............-0....-----.- Archaean 
a (India). 


Named by C. A. Hackert (Rec. Geol. Surv. Ind., vol. 10, p.84 
1877) from the Aravalli ranges in Rajputana. Originally the 
“system included the Mandan, Ajabgarh, and Alwar series, but 
dd these were excluded afterwards and included in the Delhi system 
(Rec. Geol. Surv. Ind., vol. 14, p. 281, and Manual, 2nd Ed., 1893, 
ipp. 67-68). The system so limited includes quartzites, phyllites, 
umpure limestones, hornblendic and mica-schists, and composite- 
‘gneisses. The schists are traversed in places by granite-veins. 
,fhe relations to the Delhi system have been described by A.M. 
‘Heron (Director’s Report, Rec. Geol. Surv. Ind., vol. 43, p. 27, 
1/1913, and more fully in Rec. Geol. Surv. Ind., vol. 48, p. 184, 1917, 
jand Mem. Geol. Surv. Ind., vol. 45, part 1, 1917), who shows 
‘that unconformity between the Aravalli complex and the over- 
‘lying Delhi system is marked and widespread, similar and pro- 
di bably corresponding to that between the Dharwars and associated 
iii schists and gneisses which are regarded as Archaean in the 
peninsula and the Cuddapahs and other members of the Purana 
group. The existing Aravalli ranges is the penultimate relic 
of an ancient mountain core, which was once - probably in late 
Mesozoic times - reduced to base level, but afterwards raised 
‘and now being eroded afresh (L.L. FERMOR: Rec. Geol. Surv. 
Ind., vol. 62, pp. 391-409, 1930). The nomenclature and corre- 
lation of the Aravallis and associated Delhis are discussed in a 
special chapter of HERoN’s memoir (vol, 45, p. 105). For further 
work of Heron on Aravallis see Mem. Geol. Surv. Ind., vol. 68, 
pp. 14-51, 1936; Mem. Geol. Surv. Ind., vol. 79, pp. 95-163, 1953. 
The Aravallis are best exposed in the central part of Mewar 

J| (Udaipur) State, particularly round Udaipur city, and south of 
‘Chitorgarh, where they rest with an erosiun unconformity upon 
| banded gneisses (Rec. Geol. Surv. Ind., vol. 62, p. 170, 1928) and 
‘Bundelkhand gneisses (Rec. Geol. Surv. Ind., vol. 61, p. 128, 1928) 


respectively. 
(T.H, Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 


c 


(India). 


= (Black shales with: s.) 6.60. e020 uale Triassic 
) See; KUTI SHALES. | 
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ARCHAEAN. GROUP : 2.5.4.0 :0 20% 4 ae selene Archaean 

(India). i 

In India, as in America, and Europe the name Archaean 
suggested by J. D. Dana in 1872 (Amer. Journ. Sci., 3rd series, 
vol. 3, pp. 179, 250) to cover all rocks below the known Cam- 
brian base, has been given various meanings. The fundamental 
crystalline complex, which is such a conspicuous feature in 
Peninsular India especially, was referred to occasionally dur- 
ing the eighties as Archaean, especially after the Interna- 
tional Geological Congress of 1885, when it was agreed to use 
the word Archaean as a group name to include the various pre- 
Cambrian systems. Probably the first precise application of the 
term to Indian rock groups was by R. B. Foote (Mem. Geol. Surv. 
Ind., vol 25, p. 26, 1895), who limited its meaning to the gneissose 
and granitoid members of the crystalline complex, excluding the 
rocks of the Dharwar system, which he regarded as distinctly 
younger than the gneisses and gneissose granites. This use of 
the term coincides with that which developed in the United 
States (after the invention of the term Algonkian to cover the 
system of unfossiliferous pre-Cambrian strata) as expressed by 
C.R. Van Hise in 1892 (Bull. U. S. Geol. Surv., n° 86, p. 13); 
that is, applying the name Archaean to « granitic, gneissic and 
schistic rocks, among which are never found beds of quartzite, 
limestone, or any other indubitable clastics.» In 1906, T.H. 
HoLLand (Trans. Min. and Geol. Inst., Ind., vol. 1, p. 47) grouped 
the Dharwars with the fundamental crystalline rocks as Ar- 
chaean, drawing attention (Imper. Gazetteer of India, New Ed, 
1907, p. 57) to the great «break» which separates the gneisses, 
schists and Dharwars from the much younger, unaltered Cudda- 
pahs and other unfossiliferous rocks of the Peninsula, while some 
of the gneissose rocks were regarded as eruptives probably 
younger than some of the Dharwars. This view is adopted by 
L. L. FERMOR (Mem. Geol. Surv. Ind., vol. 37, p. 236, 1909), and 
is substantially similar to that finally adopted by J.D. Dana 
himself in the 4th Edition of his Text-Book published in 1875, 
where he includes gneisses of all kinds and infolded metamor- 
phosed clastics. Van Hisr also afterwards adopted this meaning 
for the Archaean, including, with the gneissose granites and 
schists, the iron-bearing formations of Vermilion, Marquette, ete. 
(21st Ann. Rept. U.S. Geol. Surv., part 3, 1901, pp. 305-434). 
A. M. HERON (Rec. Geol. Surv. Ind., vol. 45, chap. 2, 1917) adopts 
the same classification for the Aravalli region recognising a wide- 
spread unconformity between the Aravalli schists and the Delhi 
system, which is grouped with the Puranas. E. VREDENBURG 
(Summary of the Geol. of India, Calcutta, 1907, p. 4) restricts 
the term in a novel way to rocks «underlying the oldest 
undoubted sediments » among which are gneisses representing 
«in part, at least, the original crust of the globe, when the 
surface of the originally molten mass first began to solidify. » 
rie thus excludes the Dharwars, but includes the Khondalites 
of WALKER, which are altered sediments, with the Hosur gneis- 
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‘se granite which is young enough to have picked up fragments 
if the Dharwars. T.H. HoLLAND (Compte Rendu, Congr. Geol. 
nternat., 1913, p. 371) reviewed the group classification and 
7 4mmarised the reasons for defining the Archaean as now gene- 
syally accepted by the Geological Survey. © 

(T. H. HoLLAND, 1926). 


SRCHIPELAGO SERIES ntis. a bsd onddo. Sii GI Oligocene 
(India). 


l Name applied by R.D. OtpHam (Rec. Geol. Surv. Ind., vol. 
“98, p. 138, 1885) to a group of rocks occurring in the Ritchie Archi- 
selago and mainland of the Andamans. Shown by G.H. TIPPER 
Mem. Geol. Surv. Ind., vol, 35, pp. 199, 204, 1910) to be composite 
ii character. The Archipelago Group of OLDHAM has been further 
ul udied by E.R. Grr (Rec. Geol. Surv. Ind., vol. 59, pp. 217-224, 
1927 who defines them as a series of grey and greenish clays and 

O ST sandstones probably of Miocene age. V.H. BOILEAU 
0 1950) Prog. Rep. Geol. Surv. Ind. (unpublished) and K. Jacos (Sci. 
fle Cult., vol. 17, No. 8, p. 346, 1952) refer the series to the 
=) ligocene. 


(T.H, HoLLAND, 1926; M.S. KRISHNAN and K. JAcos). 


REOR SILAGE .. 5.050. ce eee ae Upper Cretaceous 

(India). 

The uppermost division of the Cretaceous of Southern India, 

‘ound in the districts of Trichinopoly and Pondicherry and in 

“the Viruddhachalam area, and first distinguished by H.F. BLAN- 

gyorD (Mem. Geol. Surv. Ind., vol. 4, pp. 23, 125, 1862). They fall 

dinto three subdivisions, viz. 

€ (3) Ninniyur beds (q.v.) with Lyria parvula, Hercoglossa 

lanica. The age is Danian. 

(2) Sands without fossils. 

(1) Sands and clays with Desmoceras sugata, Brahmaites 

brahma, Br. vishnu, Parapachydiscus egertonianus, Kossmatice- 

‘as pacificum, Baculites vagina. Age is Maestrichtian. 

A similar fauna of similar age is found in the Valudavur 

beds of the Pondicherry area, (see F. Kossmatt, Rec. Geol. 
Surv. Ind., vol. 30, pp. 58, 67, 81, 82, 1897) where the Ariyalur 

4heds also fall into a tripartite division, viz. 

(3) Gritty limestones and sands with Nerinea, Orbitoides, 

Yercoglossa danica. Age Danian. 

(2) Sands and clays with Trigonoarca (T. goldrina). The 

onites are Brahmaites brahma, Parapachydiscus gollevillen- 

is, Baculites vagina. Age Maestrichtian. 

(1) Valudavur marls with Anisoceras rugatum, Brahmaites 

brahma, Sphenodiscus siva, Parapachydiscus egertoni, Gaudry- 

beras kayei. The age of these is generally regarded as Maestrich- 

lian, as is that of the lower division in the section described by 

J.F. Buanrorp. But E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 

$6, pp. 195, 211, 1908) prefers to put these beds in the Campa- 
ian, as also the basal division of H. F. BLanrorp’s Ariyalurs. 


16 

(Ariyalur stage, continued) 

The fauna of the Ariyalur beds is described by F. STOLICZK 
(Pal. Ind., ser. I, III, V, VI, and VIII, 1861-1871) and by E 
Kossmatt (Beitr. z. Palaeont. Oesterreich-Ungarns, vol. 9, p. 97 
vol. 11, pp. 1, 89, 1895-1898). See also E. SPENGLER (id., vol. 23 
p. 125, 1910). C. A. Matitry (Rec. Geol. Surv. Ind., vol. 61, pp 
341-346, 1929) investigated the reported occurrence of the remain 
of Dinosaurs, in the « bone-bed » situated near Kallamedu, abou 
six miles from Ariyalur. The bed contains the remains of carni 
vorous Saurischia (Megalosaurids) and gigantic sauropoda possi 
bly Titanosaurids. The fossil teeth and portions of jawas of Bo 
(or Buffelus) and Equus occur in the Ariyalur area and hav 
probably been derived from Cuddalore Sandstone. 

The uppermost division, the Niniyur beds, were former} 
included in the Ariyalurs, but H. LEVEILLÉ (Bull. Soc. géol. Fr 
3rd. ser., vol. 18, p. 144, 1888) and F. Kossmatt (Rec. Geol. Suri 
Ind., vol. 30, pp. 67, 68, 81, 1897) separate these and the Nerine 
Sands of the Pondicherry section, pointing out the Danian age 
The Cardita beaumonti beds (q. v.) of Sind and Baluchistan, are 
according to E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 36, F 
195, 1908) equivalent in age to the Niniyur beds. 

The Ariyalur beds of South India are represented by bed 
of similar age in Assam described by H.B. Mepuicorr (Men 
Geol. Surv. Ind., vol. 7, p. 181, 1871). The main locality is Thari 
Ghat, and the fauna is most closely related to that of Ariyalui 
43 per cent of the species being identical. The fauna is describe 
by E. SPENGLER (Pal. Ind., New Ser. vol. 8, mem. 1, 1923) an 
contains Baculites vagina, Pachydiscus assamensis, etc. 

The same horizon is found in Kalaw in Burma (Rec. Geo 
Surv. Ind., vol. 63, p. 185, 1930), and the Hemipneustes bed 
(q.v.) of Baluchistan are correlated by E. VREDENBURG with th 
Ariyalurs. 

The stage is named after a village in the Trichinopoly distric 
(GUO ase Merah 

(T. H, HoLLAND, 1926; M.S. KRISHNAN and K. JACOB) 


ARKASANI GRANITE GNEISS ................. Archaea 
(India). 


Name appears to have been first used by J. A. Dunn (Men 
Geol. Surv. Ind., vol. 54, p. 102, 1929) for certain granite 
gneisses intrusive into the Iron-Ore series. The name Arkasaı 
was previously used by L.L. FERMOR but he described the roc 
as a granophyre (Rec. Geol. Surv. Ind., vol. 38, p. 18, 1909) i 
view of its texture; this was abandoned by Dunn as he believe 
that the micropegmatitic intergrowth is a secondary structu 
imparted by later metamorphism. Named after the hill (22°47 
85°50’) near the village of Kharsawan. It was at first believe 
that the several granite intrusions in Singhbhum, Chakradhai 
pur, Arkasani and Chotanagpur, all belonged more or less 1 
the same general period of intrusion. More recent work indicat 
that there are at least two general periods of intrusion, the or 
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pified by the Singhbhum granite, the other by the Arkasani 
wBoda-granites. (E. H. Pascor. Man. Geol. India and Burma, 1950, 
Hol. 1, pp. 221-222). 

(M.S. KRISHNAN and K. Jacos). 


# 


MA COOR STAGE roseis aa nA Upper Cretaceous 
] (India). 


See: ARIYALUR STAGE. 


YAN GROUP AND ERA .. Upper Palaeozoic to Cainozoic 
(India). 


Name proposed by T.H. Hotianp (Trans. Min. Geol. Inst. 
Chd., vol. 1, p. 49, 1906; Imperial Gazetteer of India, New Ed., 
rol. 1, pp. 56, 68, 1907) for the whole range of strata in Penin- 
mular India above the base of the Gondwana system and the 
*yorresponding upper Carboniferous horizon in extra-Peninsular 
‘reas. The division into two great groups, Aryan above and 
Mravidian below, thus recognises in India an important and 
Bea by « break » of about Upper Carboniferous age. This is 


| pase of the Permo- Carboniferous in the Salt Range, and by a 
x prominent conglomerate in the Central Himalayas. The Aryan 
oup thus includes beds equivalent to a part of the Upper 
SPalaeozoic of Europe, added to the whole of the Mesozoic and 
Wainozoic systems. For further discussion of the group divisions, 
TArchaean, Purana, Dravidian and Aryan see Holland, C. R. 
Nongr. Géol. Internat., 1913, p. 371. 

(T.H. HoLLAND, 1926). 


TS GE moraa a oe a re aa ee Jurassic 
J (India). 


See: ARIYALUR STAGE. 


4 \THGARH (ATGAR) or CUTTACK STAGE ...... Jurassic 
(India). 


The rocks so named occur between Cuttack and Atgar 
1/20°31’; 85°41’). They consist of grits, sandstones and conglo- 
nerates with white or pinkish clay-beds (W. T. BLanrorp, Mem. 
Ueol. Surv. Ind., vol. 1, p. 68, 1859; Rec. Geol. Surv. Ind., vol. 5, 
h. 59, 1872; V. BALL, Rec. Geol. Surv. Ind., vol. 10, p. 63, 1877). 


Cind., Ser. 12, vol. 1, p. 187, 1879). 
(T.H. Hotuanp, 1926). 


SI aoa gg A BEDS eS Upper Jurassic 
~ (India). 


See: CHARI GROUP. 
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ATTOCK“SLATES 5 . eats dee E erake I ote Precambrian 
(Pakistan). 
Named by A.B. Wynne (Mem. Geol. Surv. Ind., vol. 9, p 

333, 1873) after the town on the Indus (33°53 ; 72° 17’). Unfossi- 

liferous dark or black slates with limestones and sandstones of 

an olive, sometimes liver colour; also with intrusive and inter- 
bedded trap. They are identical with the slate series of Har 

(Mem. Geol. Surv. Ind., vol. 26, p. 10, 1896), where they aae 

the Infra-Trias (Permian or Permo-carboniferous) of Hazara 

with marked unconformity and are now regarded as probably 

part of the Purana group. i 

(T.H. HoLLAND, 1926; G. de P. COTTER, 1931). 
f 

AURK SHALES AE E Ee S tgs E rasa cane A T AIA Precambrian 
(India). 

See: OWK SHALES. 


BABEN sSERIE Sw att do ra a a a iene Cambrian 
(India). 


Named by F. STOLICZKA (Mem. Geol. Surv. Ind., vol. 5, Pp. 1% 
135, 1865) from the Babeh (Bhabeh) pass (31°43’; 78°4’) in the 
Central Himalaya of Spiti. Deseribed as consisting of sandstones, 
slates and quartzites of probably Lower Silurian age, by which 
was intended Lower Silurian in its then wider sense to include 
the Ordovician and much of the Cambrian. The Babeh series 
was afterwards included by C.L. GrirespacH (Mem. Geol. Surv. 
Ind., vol. 23, p. 53, 1891) in his Haimanta system, and was shown 
by H. H. Haypen (Mem. Geol. Surv. Ind., vol. 36, p. 19, 1904) to 
be Cambrian. 

(T. H. HOLLAND, 1926). 


BADALGARH STAGE i... uord. Oieee ene Precambrian 

(India). 

A local sub-division of the Alwar series, named by C.A. 
Hacker (Rec. Geol. Surv. Ind., vol. 10, p. 86, 1877) from a hill 
and fort (26°53’:77°14’) in the former Bharatpur State, Raj- 
putana. See also A. M. Heron (Rec. Geol. Surv. Ind., vol. 48, p. 190, 
1917). It consists of about 600 feet of flagstones and shaly layers, 


(T. H, HoLLAND, 1926; M.S. KRISHNAN and K. Jacos). 
| 


BADASARIBEDS. useiten itrenn uy enee Upper Jurassic 
(India). 


See: BEDESAR BEDS. 
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ME DESAR COUPLE MELE. gcc casa nanscravucevecns Archaean 
(India). 


| Named by A.M. Heron (Mem. Geol. Surv. Ind., vol. 68, 
(pp. 32-39, 1936) after the locality Badesar (24°41: 74°33’) in 
Rajasthan. « As a general rule the quartzites are pure withe and 
(vitreous, showing no granularity, though visibly gritty beds do 
jalso occur, with grains of quartz the size of mustard seeds or 
\larger.» Included in the Aravallis. 


(M. S. KRISHNAN and K. Jacos). 


rere US m m nye ol ee T] Upper Cretaceous 
(India). 


Named from the town of Bagh (22°27 : 74°57’) in the former 
Gwalior State for certain marine limestones and sandstone of 
Cretaceous age exposed at various places in the Narbada valley 
I between Chota Udaipur and Baroda. Regarded by W. T. BLANFORD 
as of the same age as the freshwater Lametas, and younger than 
the Mahadeva sandstones (Mem.Geol. Surv. Ind., vol. 6, p. 218, 
2869). Fossils described by P. Martin-DuNncan (Quart. Journ. 
‘Geol. Soc., vol. 21, p. 357, 1865; Rec. Geol. Surv. Ind., vol. 20, 
p. 81, 1887), P.N. Bose (Mem. Geol. Surv. Ind., vol. 21, p. 35, 
1884) and E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 36, p. 109, 
11907) include three ammonites Placenticeras minoti, Namado- 
peers scindiae, N. bosei. These were originally regarded as 
| /Cenomanian by E. VREDENBURG. R. FouRTEAU, who revised the 
echinoids of the Bagh beds, (Rec. Geol. Surv. Ind., vol. 49, p. 52, 
£1918) suggests that the fauna is Albian. L.F. SPATH (Pal. Ind., 
I N.S., vol. 15, p. 64, 1930) states that the ammonite fauna is Tu- 
‘ronian and undoubtedly later than Cenomanian. P.N. Bose 
| avoided the use of the term «Bagh beds» because of its pre- 
[vious use with various meanings (Mem. Geol. Surv. Ind., vol. 21, 
p. 36, f.n.). He divided the marine Cretaceous of this area into 
‘three stages. 


(3) Coralline limestone. 
(2) Deola and Chirakhan marl. 
(1) Nodular limestone. 


They were assumed to be roughly equivalent to the (1) 
Utatur, (2) Trichinopoly, and (3) Ariyalur stages in South India. 
E. VREDENBURG (loc. cit., p. 110) regarded these three divisions 
as successive facies of a single palaeontological stage. K. P. RODE 
jand G. W. CHIPLONKER (Cur. Sci., vol. 4, p. 322, 1935) give the 
‘following sequence and consider that there are two horizons of 
Coralline limestone. 


Upper Coralline Limestone 
Deola - Chirakhan Marl 
Bagh Lower Coralline Limestone 
| Beds Nodular Limestone 
Nimar Sandstone 


Gneisses; Gondwanas, etc. 


(Bagh beds, continued) 


CHIPLONKER (Proc. Ind. Acad. Sci., vol. 6 (B), p. 60; Ibid., 
vol, 7 (B), p. 300; Ibid., vol. 9 (B), p. 236; Ibid., vol. 10 (B), 
pp. 98, 255; Ibid., vol. 14 (B), p. 271; 1937-41) has studied all 
the groups of fossils from the Bagh beds and does not agree 
with Boses conclusions regarding the correlation with South 
Indian Upper Cretaceous horizons. He assigns a Cenomanian 
age to this formation (Proc. Ind. Acad. Sci., vol. 10 (B), p. 270, 
1940). He is not in agreement with the views of P. N. MUKERJEE 
(Rec. Geol. Surv. Ind., vol. 68, pp. 71-73; Ibid., vol. 69, p. 81; 
Ibid., vol. 73, pp. 191-198) on the age of the fauna which corro- 
borates P. N. Boses view. 


(T.H. HoLLAND, 1926; M. S. KRISHNAN and K. JAcos). 


BAGHANWALA STAGE ................-2-200% Cambrian 
(Pakistan). 


The name (spelt as Bhaganwala) was suggested by F. 
NoetLiInG (Rec. Geol. Surv. Ind., vol. 27, pp. 74, 80, 1894) for 
the uppermost division of the Cambrian beds in the Punjab Salt 
Range, previously and generally known by the descriptive term 
Salt Pseudomorph beds, or as originally described by A.B. 
WYNNE (Mem. Geol. Surv. Ind., vol. 14, pp. 69, 98, 1878), as the 
Pseudomorphic Salt Crystal Zone, which he referred to as 
possibly Triassic in age on account of its lithological nature, and 
in the absence of fossils. The formation is best developed in the 
neighbourhood of Baghanwala (32°42’; 73°17’) in the Jhelum 
district. 


(T.H. HoLLAND, 1926). 


BAGRA BEDS neriman S e aal © on ea ee e Upper Triassic 
(India). 


H. B. Mepiicotr (Mem. Geol. Surv. Ind., vol. 10, p. 150, 1873). 
Named after an old fort (22°38’:78°3’) built on the beds at 
the mouth of the Tawa gorge in the Satpura range. Formerly 
regarded as the uppermost of three sub-divisions of the Maha- 
deva series (q. v.), but shown by C.S. Fox and H. CROOKSHANK 
(Mem. Geol. Surv. Ind., vol. 58, pp. 29, 172, 1931) to be a shore- 
line facies of the Denwa beds which are probably of Rhaetic age, 
(see Pal. Ind., N.S., vol. 11, part 2, p. 114, 1931). 

See also H. CrooksHank (Mem. Geol. Surv. Ind., vol. 66, pp. 
227, 234-236, 1936). 


(T.H, HoLLaND, 1926; M.S. KRISHNAN and K. Jacos). 


BAILADILA SERIES 
(India). 


The upper of the two main sedimentary divisions of the 
Bastar Archaeans named by H. CROOKSHANK after Bailadila range 
(Rec. Geol. Surv. Ind., vol. 71, p. 87, 1936). The sequence in 
approximate chronological order is as follows: 


Sch ead TRG Oe Ute oe E Archaean 
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| Banded hematite quartzites and iron ore. 

Banded hematite-chlorite and hematite-gru- 
nerite rocks. 

Earthy and chloritic hematites and ferru- 
ginous shales. i 

Brecciated ferruginous schists and ferrugi- 
nous conglomerates. 

White quartzite. 


(M. S. KRISHNAN and K. Jacos). 


Bailadila Series 


BAIRENKONDA QUARTZITES ............. Precambrian 


The lower part of the Nallamalai series of the Cuddapah 
system, so named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, p. 
212, 1872) after the Bairenkonda hill (15°38 : 79°3’), the summit 
of which is formed of these rocks. 

(T. H. HoLLAND, 1926). 


DARA GHAL GNEISS a a e Se a aati Archaean 

(India). 

Term proposed by W. Kine (Mem. Geol. Surv. Ind., vol. 16, 
p. 125, 1880) for the gneissose granites, generally reddish in 
colour, typically developed in the western parts of North Arcot, 
in the Cuddapah sub-division, in the eastern part of Bellary, in 
Kurnooi and over the eastern portion of the Hyderabad territory 
up to the higher reaches of the Godavari. Similar rocks have 
been referred to as the Bellary gneiss and Hosur gneiss, and 
the rocks appear to be approximately similar to the so-called 


Bundelkhand gneiss of Central India. 
(T.H. HoLLAaND, 1926). 


Ere MAL SANDSTONES Zl.. ccc eset oeaio Cretaceous 
(India). 
See: BARMER SANDSTONES. 

TEU APO RB 1 ig Sah OLNI hs a ae eae a Archaean 
(India). 


B. Jayaram (Rec. Mys. Geol. Dept., vol. 23, p. 62, 1924). Name 
given to a series comprising garnetiferous hornblende-granulites, 
cordierite-sillimanite-gneisses, banded green augite rock with 
green garnets of the uvarovite species, quartz-magnetite-granu- 
lites etc. near Bandihalli, Bangalore district. 


(T.H. Howianp, 1926, M.S. KRISHNAN and K. Jacos). 


BANGANAPALLISTAGE .......... Precambrian-Cambrian 
(India). 
Named by W. Kine (Rec. Geol. Surv. Ind., vol. 2, p. 8, 1869; . 
Mem. Geol. Surv. Ind., vol. 8, p. 40, 1872) from the town of 
Banganpalle (15°19’ :78°14’), the headquarters of a former state in 
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the Kurnool district. It is the lowest stage of the Kurnool series, 
and is distinguished by the occurrence in it of diamonds for 
which numerous old workings are known. 

(T.H. HoLLAND, 1926). 


BAP. BEDS a aarre. AA a TE EE a a A ae Palaeozoic 

(India). 

Boulder beds found by R.D. OLHAM (Rec. Geol. Surv. Ind., 
vol. 19, p. 123, 1886), near Bap (27°22’; 72°23’) in the former 
Jaisalmer State were regarded as similar and equivalent to the 
Pokaran beds (q. v.); but OLDHAM afterwards pointed out impor- 
tant differences, for the Bap beds include boulders of supposed 
Vindhyan limestone, which are not found at Pokaran where the 
beds are interbedded with basic lavas and volcanic ash (Rec. 
Geol. Surv. Ind., vol. 21, p. 32, 1888; Man. Geol. Ind., 2nd Ed., 
1893, p. 106). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


BARAGOLAL STAGES. -naudi e aa Naa ae Oligocene 

(India). 

P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, p. 195, 1932), 
describes these 9 000 ft. thick beds which form the middle divi- 
sion of. the Barail series in Upper Assam. The series consists 
largely of grey and bluish-grey sandstone, shale, mudstone, clay, 
sandy shale, carbonaceous shale, and thin coal seams, and more 
or less corresponds to the upper part of Laisong and lower part 
of Jenam stages of Central and Lower Assam. See also under 
Barail series. Name derived from Baragolai (27°17 : 95°43’) 
where 3000 feet of these beds are exposed. 


(M. S. KRISHNAN and K. JAcos). 


BARAHAT SERIES -senian on A Upper Palaeozoic 
(India). 


See: GARHWAL SERIES. 


BARAIL SERIES 
(India). 


P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 1932). The 
series is about 15,000 feet thick in which arenaceous rocks pre- 
dominate, but alternations of thin hard sandstone and sandy 
shales are common. The name is derived from the Barail range, 
which forms the back-bone of the North Cachar Hills sub- 
division in Assam. The rocks show well-marked lateral variations. 
The argillaceous and carbonaceous content increase north-east- 
wards. The series overlies the Disang and Jaintia series and is 
itself separated from the overlying Surma series by a clearly- 
defined unconformity. The following table gives their classification 
with fair approximation : 


E IN Sn RS eS Oligocene 


Barail Series 
Central and Lower 


Assam Upper Assam 
Stage Thickness Stage Thickness 
greater part 
Renji 2000-3000 ft ) missing 
small part 
Tikak- 
Banari 3000-4000 ft Upper half Parbat 1000-2000 ft 
lower half 
Baragolai 9000 ft 
Ss ie upper half 
ee cs SEI, Sh er hale Naogaon 3000-5000 ft 


There are abundant plant remains in both the Tikak Parbat 
and Baragolai stages, but other fossils are extremely rare. The 
upper limit of the Barail series is suggested to be Chattian. The 
Baragolai and Tikak Parbat stages closely resemble each other 
in the presence of coal seams and carbonaceous shales and cor- 
respond to the Assam Coal Measures of Marrer, K. Jacos (Rec. 
Geol. Surv. Ind., vol. 79, pt. 1, p. 21, 1953) gave an early Tertiary 
age to the floral assemblage from the Barail series sandstone and 
shales. 

(M. S. KRISHNAN and K. JaAcos). 


CABARKRAR STAGE aec 2 dua die egi elewi saia Lower Permian 

(India). 

Name suggested by T. OLDHAM (Mem. Geol. Surv. Ind., vol. 3, 
pt. 1, p. 212, 1861) for the lowest stage of the Damuda series, 
(q. v.). Named from the Barakar river in the Raniganj Coalfield. 
The flora, which includes Sphenophyllum, Gangamopteris, and 
Glossopteris, is richer in pteridosperms than that of the Talchirs 
below, but less rich than the flora of the Raniganj stage above. 
The age is usually considered to be Lower Permian, (SAHNI, 
Proc. Asiat. Soc. Bengal, N.S., vol. 17, p. clxi, 1921). Termed 
Barakar series by C. S. Fox (Mem. Geol. Surv. Ind.. vol. 58, p. 30, 
1931) by inclusion of the Karharbari stage. 


(T. H. Hotuanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


DARIPADA BEDS . f0060 oie oa Sete os ees Lower Miocene 

(India). 

P.N. Bose (Rec. Geol. Surv. Ind., vol. 31, part 3, p. 167, 
1904). Exposed at Molia, two miles south of Baripada, in the bed 
of Barabalang river. Composed of yellowish and yellowish brown 
limestones very rich in fossils including the genus Ostrea. The 
beds pass above into thinly stratified horizontal or slightly 
rolling greyish white or very pale, green clays. These fossil 
specimens « somewhat resemble an undescribed species of Ostrea 
found in the Upper Nari beds of Baluchistan which are probably 
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Oligocene in age.» F.E. Eames (Rec. Geol. Surv. Ind., vol. 71, 
p. 150, 1936) studied six specimens from near Baripada, of which 
four according to him appear to be identical with Ostrea (Cras- 
sostrea) gajensis VREDENBURG. It appears very probable that the 
Baripada limestones are of Gaj (Lower Miocene) age. 


(M. S. KRISHNAN and K. Jacos). 


BARMER (BALMIR) SANDSTONES.. L.Eocene-U.Cretaceous 
(India). 


Distinguished by W. T. BLanrorp (Rec. Geol. Surv. Ind., vol. 
10, pp. 17, 18, 1877) as one of the divisions of the Jurassic rocks 
in Jaisalmer, and named from the town of Barmer or Balmir 
(25°45’ ; 71°25’) in Marwar. Similar beds east and south-east of 
Jaisalmer were distinguished as the Lathi beds by R.D. OLDHAM 
(Rec. Geol. Surv. Ind., vol. 19, p. 158, 1886). T. H. D. La TOUCHE 
suggested (Mem. Geol. Surv. Ind., vol. 35, pp. 33, 34, 1902) that 
these beds are not older than Cretaceous, as they include re- 
mains of dicotyledonous angiosperms and underlie beds that 
resemble the Nummulitic « Multani mitti. ». The Barmer sand- 
stones may be even L. Eocene in age. 


(T. H. HoLLanD, 1926; M.S. KRISHNAN and K. JAcos). 


BARREN MEASURES 
(India). 


C. S. Fox (Mem. Geol. Surv. Ind., vol. 56, p. 77, 1930). Name 
given to the strata (nearly 2,000 ft. thick) without workable 
seams of coal which separate the highest coal seams of the 
Barakar series from the basal seams of the Raniganj series in 
the Jharia coal-field. 

Also see E.R. GEE (Mem. Geol. Surv. Ind., vol. 61, p. 109, 


1932) and C.S. Fox (Mem. Geol. Surv. Ind., vol. 59, pp. 15, 76, 
1934). 


Enc aR ee tener 2 Middle Permian 


(M. S. KRISHNAN and K. Jacos). 
BARUS BEDS 


r R n TA ee AA ARN Be EN Carboniferous 
(India). 
See: ZEWAN BEDS. 

BASTAR -ARGHAEAN inne iaa a See Archaean 
(India). 
See: BAILADILA and BENGPAL SERIES. 

BAWAR: SERIES f roina ka Sheed. aes Precambrian 


(India). 


Name given to a series of quartzites in north-east Jaunsar 
by R.D. OrpHam (Rec. Geol. Surv. Ind., vol. 16, p. 197, 1883). 
Considered at the time to be of Tertiary age, but afterwards 
(Rec. Geol. Surv. Ind., vol. 21, p. 137, 1888) grouped with the 
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Mandhalis in the «Carbonaceous» system. Regarded by G.E. 
Piucrim and W.D. West (Mem. Geol. Surv. Ind., vol. 53, p. 51, 
1928) as pre-Cambrian and part of the Chail series. 

W.D. West (Rec. Geol. Surv. Ind., vol. 66, pt. 1, p. 129, 1932) 
regards the Bawar series of OLDHAM to be Middle ahd Upper 
Chails. 

(T. H, HoLLAND, 1926; M.S. KrisHNAN and K. Jacos). 


Me REET rsh a AE eae opie aus ira A a ea ahi ? Archaean 

(India). 

Named by F.R. Marrer (Mem. Geol. Surv. Ind., vol. 11, pp. 
12, 33, 1874) from the hill fort of Baxa (26°45’; 89°38’) in the 
Western Duars. The rocks consist of unfossiliferous quartzites, 
slates and dolomites which were noticed to resemble the Krol 
rocks of the Punjab Himalayas, but their age with reference to 
the Damuda beds in the Darjeeling area was not satisfactorily 
established. They are regarded as representatives of the Purana 
group. According to H. H. Haypen (Geography and Geology of 
Himalaya Mountains and Tibet, pt. 4, p. 296, 1934), Baxa series 
may find their nearest analogues among the members of the 
Cuddapah system and that they are older than the Damudas. 
L. R. WAGER (Rec. Geol. Surv. Ind., vol. 74, pt. 2, p. 186, 1939) 
thinks the Baxa series to be probably of the same age as his 
Mount Everest limestone series and that they are the south- 
easterly continuation of the Mount Everest limestone series. 
A. LAHIRI (Quart. Journ. Geol. Min. Met. Soc. Ind., vol. 13, No. 1, 
1941) places Baxa series of MALLET as the upper stage of his 
revised Daling series (Archaean). 


(T.H. Hotianp, 1926, M.S. KRISHNAN and K. JAcos). 


er eek Erba thee IN E dhe oa tsa nema) Aah fo chats Sears Upper Jurassic 
(India). 
See: KATROL SERIES. 


BEDROAN BEDS ose cs eee te gees ete ee eae Upper Jurassic 

(India). 

A division of the Jurassic rocks of Jaisalmer recognised by 
R. D. OLDHAM (Rec. Geol. Surv. Ind., vol. 19, p. 158, 1886). Named 
from the village of Bedesar (27°3’; 70°49’) north-north-west of 
Jaisalmer. The beds are of purplish or reddish sandstone with 
bands of calcareous sandstone and thin layers of black, vitreous, 
ferruginous sandstone; they contain a few fossils similar to forms 
from the Katrol group of Cutch. 

The stratigraphic position of the Bedesar Beds in relation 
to the other subdivisions of the Jurassic succession in Jaisalmer 
is shown below: 

Abur beds Limestones & Shales Upper Jurassic 
? 


Parihar Beds Felspathic sandstones ? 
Bedesar Beds Ferruginous sandstones Katrol 
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Jaisalmer Fossiliferous sandstones Middle & upper 
limestones and limestones. Chari. 


The lowest beds appear to be the Jaisalmer limestones with 
rich fossils including Stephonoceras fissum, Sindeites sindensis, 
Reineckeia sp., etc., which indicate the same age as that of the 
upper portion of the Chari Beds of Kutch. The Bedesar Beds 
contain Pachysphinctes aff. bathyplocus and other fossils and 
may be correlated with a part of the Katrol. The Parihar Beds 
are unfossiliferous while the Abur Beds indicate an age higher 
in the Jurassic as they have yielded Pseudohaploceras aburense 
and P. indicum. 


(T.H. HoLLaND, 1926, M.S. KRISHNAN and K. JAcos). 


BEHAR TRANSITIONS ~ -omii ariaa soie sesh a eE Archaean 
(India). 


See: BIHAR TRANSITIONS. 


BELEMNITE BEDS» E 5) en See ATRA Cretaceous 
(Pakistan). 


Term first used by R.D. OLDHAM (Rec. Geol. Surv. Ind., vol. 
25, p. 19, 1892) to distinguish an Eocretaceous formation in 
Baluchistan. The fauna was described by NoETLING (Pal. Ind., 
Ser. 16, vol. 1, part 2, 1897), the leading fossils being Duvalia 
dilatata, D. lata, Belemnopsis pistilliformis, B. subfusiformis. The 
fauna has thus affinities with the Mediterranean fauna of simi- 
lar age. E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 38, p. 200, 
1910) divides the Belemnite Beds into: 

3. Lituola Beds. Flaggy porcellanic limestones. 

2. Parh Limestones. Unfossiliferous siliceous limestones. 

1. Belemnite Shales. Variegated in colour but usually black 
and crowded with belemnites. 


Recent investigation by the Burmah Oil Company geologists 
shows that the Parh limestone which was formerly believed to 
be unfossiliferous is rich in species of Globotruncana and based 
on their distribution the following four zones can be recognised. 

4. The zone of Globotruncana stuarti and G. linnei. 

3. The zone of Globotruncana linnei. 

2. The zone of Globotruncana appenninica. 

1. Without Globotruncana. 


The Parh Limestone is supposed to range from Barremian 
to Lower Maestrichtian while the Belemnite Shales are regarded 
to be of Hauterivian age. 


(G. de P. Correr; M. H. KHAN). 


BELEMNITE SHALES 
(Pakistan). 


See: BELEMNITES BEDS. 


ROBIE BGA IIIS Lower Cretaceous 
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DECPARYVIGNEISS | hc SU SRR ee ee es MRED Archaean 
(India). 


Synonym suggested by W. Kine (Mem. Geol. Surv. Ind., vol. 
16, p. 125, f.n., 1880) for the Balaghat gneiss (q.v.). KING 
suggested that the gneiss might also be called Mysore gneiss. 
R.B. Foote (Mem. Geol. Surv. Ind., vol. 25, pp. 28, 29, 1895) 
points out the resemblance between the Bellary gneiss and that 
of Bundelkhand, and he correlates with them the granitoid 
gneisses of Mysore, central and western taluqs of North Arcot, 
Baramahal division (Hosur gneiss) of Salem, central part of 
Kistna, south-western of Nellore, south-eastern area of North Ar- 
cot, central region of South Arcot, southern Trichinopoly, Puduk- 
kottai State, part of Madura north of the Vaigai river, and south- 
western Tinnevelly. 
(T.H. HoLLAaND, 1926). 


PENGAR GNEISS IA sts SE Re. DER R T a Archaean 

(India). 

In describing the geology of Khasi hills T. OLDHAM (Mem. 
Geol. Surv. Ind., vol. 1, p. 116, 1859) distinguished two types of 
metamorphic rocks - «the older and more altered group ... 
represented by ... alternating beds of gneiss, quartzose schists, 
and quartz, greatly contorted, and traversed in every direction 
by veins of finely crystalline granite. With these are also asso- 
ciated occasional beds of hornblendic rocks. « The upper group 
is essentially slaty, consisting of blue and grey flaky schists, 
with some micaceous and quartzose layers.» The former group 
was distinguished as the gneiss of « Bengal proper», while the 
slaty group was distinguished as «that of the Sikkim Himalaya 
Darjeeling gneiss) ». The term Bengal gneiss was afterwards 
used generally for the well foliated and banded areas of gneiss 
in the Peninsula (cf. Man. Geol. Ind., Ist Ed., 1879, pp. xviii and 17). 
The same has been called the «Chota Nagpur granite-gneiss » 
by J. A. Dunn. See Rec. Geol. Surv. Ind., vol. 74, p. 82, 1941. 


(T.H. Hoxtuanp, 1926). 


ER ETIN Ge PUA Fa SERIES ire loner’ o aaee a O i an Archaean 

(India). 

The lower of the two main sedimentary divisions of the 
Bastar Archaeans named by H. CrooksHANK (Rec. Geol. Surv. 
Ind., vol. 68, p. 87, 1935). The sequence (Rec. Geol. Surv. Ind., 
vol. 71, p. 87, 1936) in approximate chronological order is as 


follows : 
Andalusite-gneisses, -schists, -slates, 


-sandstones. 
á Sericite and massive quartzites, quartz-, 
Bengpal Series chlorite- and mica-schists, hematite- and 


magnetite quartz-schists. 
Banded grunerite quartzites. 


(M. S. KRISHNAN and K. JAcos). 
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BETAR (POONCH) CONGLOMERATE .... U. Carboniferous 

(India). 

In regard to of the Gondwanas of Poonch on the south-west 
of Pir Panjal, and the basal conglomerates in particular, D. N. 
Wanra (Mem. Geol. Surv. Ind., vol. 51, 1928, p. 245) states : — 

« Dr. Pitcrm was the first to recognise the boulder- conglo- 
merates found in the Betar valley as the basal Gondwana con- 
glomerate ... Since then this bed has been found to be a valuable, 
frequently recurring datum line which separates the Gondwana 
series from the Dogra slates ...» The stratigraphical position of 
the conglomerate and its parallelism with (which in some loca- 
lities amount to a lateral passage into) the Agglomeratic Slate 
containing Fenestella, leaves no doubt regarding its homotaxis 
with the Talchir or Salt Range boulder-beds and with the basal 
conglomerate of the Infra-Trias series of Hazara.» (C.S. Fox, 
Mem. Geol. Surv. Ind., vol. 58, pp. 35-36, 1931). 


(M. S. KRISHNAN and K. Jacos). 


BEEWANSERIES Wii .2a02%..0h Rak Precambrian-Cambrian 

(India). 

Term proposed by E. VREDENBURG (Rec. Geol. Surv. Ind., 
vol. 33, p. 259, 1906) in a new classification of the Vindhyan 
system, for the sandstones named Upper Bhander. Name taken 
from that of the river which traverses the formation in former 


Bhopal State. (T.H. HoLLAND, 1926). 
BEZWADA "GNEISS E A a EEN a caer AEE Archaean (?) 
(India). 


Named by W. Kine and R. B. Foots (Foote, Mem. Geol. Surv. 
Ind., vol. 16, pp. 25-27, 1879, and Kine, Mem. Geol. Surv. Ind., 
vol. 16, p. 206, 1880) from the town of Bezwada (Vijaywada) 
(16°31’ : 80°40’) in the Kistna district where it was first noticed. 
Various garnetiferous gneisses and schists are included in the 
group, occurring along the eastern faces of the hills from the 
Kistna north-north-eastwards into the Vizagapatam district. A 
prominent lithological type is garnetiferous and contains mur- 
chisonite (Kinc, Rec. Geol. Surv. Ind., vol. 19, p. 150, 1886). 
C. S. Mipptemiss considers that the Bezwada gneiss is a hybrid 
formed by the impregnation of Khondalite by an acid intrusive, 
the type containing murchisonite, proving to be a felspathic 
khondalite (see Rec. Geol. Surv. Ind., vol. 32, p. 157, 1905). 


(T. H. HoLLAND, 1926). 


BHA BAR. Fees ONTEN TRTA, eee Recent 

(India). 

Vernacular term in use for the fringe of gravels along the 
foot of the Himalaya. It is in these gravels that no many of the 
rivers lose themselves on issuing from the hills to reappear in 
the lower and the more moist Tarai (q. v.). 


(T.H. HoLLAND, 1926). 


29 


MABE SERIES ©. & oo. ie Mole ds cv decides. Cambrian 
(India). 
See: BABEH SERIES. 

CCADHARN BEDS re Be hk aia areal vain Aei < '. Eocene 


(Pakistan). 


E. R. Gee and P. Evans (Pal. Ind., N. S., vol. 24, p. 12, 1937) 
gave this name to green shales and thin limestones from 50 to 
80 feet thick which overlie the Sakesar limestone in the eastern 
part of the Salt Range. Their presence was pointed out earlier 
by E.R. Gre (Rec. Geol. Surv. Ind., vol. 66, p. 116, 1932) and 
they were also referred to by G. de P. Cotter (Mem. Geol. Surv. 
Ind., vol. 55, p. 96, 1933). Subsequent palaeontological investiga- 
tion by L.M. Daves (Pal. Ind., N.S., vol. 24, 1937) has shown 
that the Bhadrar beds are of Laki age. They have yielded Orbi- 
tolites complanatus and Assilina cf. pustulosa two species which 
have also been recorded from the Upper Laki Shekhan lime- 
stone (q. v.) of Kohat District, but L. M. Daves (op. cit., p. 12 
and Geol. Mag., pp. 78, 150, 1941) considers the Bhadrar beds 
to be older than Shekhan limestone. The work of W.D. GILL 
on the facies and fauna of the Bhadrar beds (Journ. Pal., vol. 27, 
ser. 6, pp. 824-844, 1953) has however, confirmed the earlier 
conclusion of E.S. PIıNFoLD (Geol. Mag., vol. 77, p. 481, 1940) 
based on comparative stratigraphy, that the highest marine Laki 
beds of the Kohat-Potwar basin are everywhere homotaxial, but 
differ in facies and in faunal phase. W.D. GILL (op. cit.) has 
pointed out in detail the facies and faunal changes in Bhadrar 
beds, which occur over approximately 50 miles of their outcrop 
in the eastern and central Salt Range. In the eastern outcrop 
the Bhadrar beds occur beneath the unconformable Murree 
(Miocene) and overlie the main Laki Sakesar limestone (q. v.). 
The distinction between upper and lower Bhadrars is sharp. The 
upper beds are composed mostly of unfossiliferous porcelanous 
limestones in the east and towards the west they pass into argil- 
laceous dolomitic limestones which according to GILL (op. cit., 
p. 830) were probably deposited in lagoons. The lower beds on 
the other hand are of marine origin and exhibit a facies change 
from argillaceous to increasing calcareous rocks from east to 
west, which has a profound effect on the distribution and mor- 
phological characters of the foraminiferal fauna. The genera 
Nummulites, Lockhartia, and Rotalia do not show any significant 
change either «in morphology or population densities by the 
passage from shale to limestone », whereas the species Assilina 
granulosa shows considerable morphological difference in lime- 
stone and shale facies. A third group of forms according to GILL 
(op. cit, p. 832) «is highly selective with respect to environ- 
ment» and give «the fauna of the limestone or shale facies a 
distinctive character ». Assilina daviesi for instance, is restricted 
to shale facies while the genera Dictyoconus and to a lesser 
extent Alveolina and Orbitolites, prefer limestone facies. 
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The molluscan fauna of Bhadrar beds has been identified | 


by F. E. Eames (Quart. Jour. Geol. Soc., London, vol. 107, part 2, 
1952) which comprises : 

Campanile giganteum, Euspirocrommium oweni, Gosavia 
humberti, Hippochrenes amplus, Velates perversus, Vicetia vre- 
denburgi, Blagraveia sindensis, Chama brimonti, Discors sp., 
Euphenax coxi, Trachycardium cotteri, Deltoidonautilus sp., 
Nautilus labechi. According to Eames the fauna is undoubtedly 
of upper Laki age. An interesting feature is the occurrence of 
Euphenax coxi which has not been previously recorded below 
the Sabathu beds (probably lower Kirthar). See also W. D. GILL 
(Contr. Cush. Found. Foram. Res., vol. 4, ser. 2, pp. 76-84, 1953). 


(M. H. Kuan). 
BHAGANWALA LIMESTONE .................. Cambrian 
(Pakistan). 
See: BAGHANWALA LIMESTONE. 
BHAGAWANPURA LIMESTONE ............ Precambrian 


(India). 

Fine grained, hard, and not visibly crystalline limestone, 
occurring to the west of the Great Boundary fault in SE Mewar, 
Rajputana. It occupies a position between the Khardeola grits 
below and Sawa grits and shales above, the junction in both the 
cases being unconformable. It is suggested that it is the unaltered 
equivalent of the Raialo limestone. Bhagwanpura (24°30’; 74°37’). 
See Rec. Geol. Surv. Ind., vol. 59, p. 96, 1926; A. M. Heron (Mem. 
Geol. Surv. Ind., vol. 68, p. 54, 1936). 


(M. S. KRISHNAN and K. Jacos). 


BHANDAR' BEDS). 22005. TOE R N ee eee eee Pliocene 
(Pakistan). 


Uppermost beds of Middle Siwaliks in the Punjab Salt 
Range. Unfossiliferous, but lying between the Dhok Pathan and 
Tatrot beds, and thus regarded as uppermost Pontian (G. E. PIL- 
GRIM, Rec. Geol. Surv. Ind., vol. 43, p. 277, and plate 26, 1913). 
Named from Bhandar near Hasnot in the Salt Range (32° 49’; 


73° 20’). (T.H. HoLLAND, 1926). 
BHANDER SERIES itkuni erosin t Precambrian-Cambrian 
(India). 


Named from a hill-range north of the Narbada valley by 
T. OLDHAM (Journ. As. Soc. Beng., vol. 25, pp. 251, 253, 1856). 
The uppermost series in the Vindhyan system. Divided by E. 
VREDENBURG (Rec. Geol. Surv. Ind., vol. 33, p. 259, 1906) into: 
(a) Haveli shales and limestones with subordinate 
sandstones. 
(b) Betwa sandstones. 
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But the carlier division by F. R. Matitet (Mem. Geol. Surv. Ind., 
vol. 7, p. 27, 1869) adopted in the Manual of the Geology of 
India (2nd Ed., p. 99, 1893) is more frequently used : 

Upper Bhander sandstone; 

Sirbu shales; s 

Middle Bhander sandstone and limestone; 

Ganurgarh shales. 


(T.H. HoLLAND, 1926, M.S. KRISHNAN and K. Jacos). 


NE aaa ai ar i Oe Pleistocene (?) 
(India). l 
Term in use to denote the small plateaus of older alluvium 
of a river system which are too elevated to be flooded. For 
definition and description, see H. B. MEDLICOTT, Rec. Geol. Surv. 
Ind., t. 6, p. 9, 1873. 
(T.H. HoLLAND, 1926). 


EER ACUPED AA. OUARTZITES. i. oaae eis Leii e ein iaa Archaean 

(India). 

Named by F.R. Marrer (Rec. Geol. Surv. Ind., vol. 7, p. 39, 
1874) from the Bhiaura range in Northern Hazaribagh. A local 
stage in the « Sub-Metamorphics » below a series of mica-schists 
which lie under the Mahabar quartzites (q. v.). The quartzites 
sometimes break with a sub-vitreous fracture, and occur in beds 
two or three feet thick in which no schistose character is deve- 
loped; in other cases they are coarser in grain with micaceous 
flaggy beds, and are sometimes interbedded with hornblende- 
rock and mica-schists (loc. cit., pp. 37, 38). 

(T. H. HoLLAND, 1926). 


DHIMA SERIES™. oo eve PO alld ue 6 oaie Precambrian-Cambrian 

(India). 

Named by W. Kine and described by R.B. Foote (Mem. 
Geol. Surv. Ind., vol. 12, p. 139, 1876) from the Bhima river, 
which traverses the series and joins the Kistna in the Nizams 
Dominions. Considered to be equivalent to the Kurnools and 
Lower Vindhyans (Foote, Mem. Geol. Surv. Ind., vol. 12, p. 164, 
1876). Divided by Foote as follows: 


Upper Bhima series 
(g) Red shales; 
(f) Flaggy limestones; 
(e) Buff shales; 
(d) Quartzites; 
(c) Limestones, Talikot. 


Lower Bhima series 
(b) Red, purple and green shales and 
shaly sandstone; 
(a) Quartzites, grits and sandstones. 
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(Bhima Series, continued) 


C. Manapevan (Journ. Hyd. Geol. Surv., vol. 5, part 1, p. 5, 
1947) divides the rocks of Bhima series occurring in the Gul- 
barga district, into three distinct groups. 

Upper Bhima shales and sandstones; 
Bhima Series .. Middle Bhima limestones; 
Lower Bhima shales and sandstones. 


(T.H. Houianp, 1926, M.S. KRISHNAN and K. JAcos). 


BS FU EtReS AGE Aerie e ien E n E kelaseckaoes Archaean 

(India). 

One of the sub-divisions of a series of rocks in the Jubbulpur 
district, which C. A. Hacker (MS Report 1871, unpublished) cor- 
related with the Bijawars. L. L. FERMOR (Mem. Geol. Surv. Ind., 
vol. 37, p. 805, 1909) regarded them as Dharwar because of 
their foliated characters. M.S. KRISHNAN (Proc. 22nd Ind. Sci. 
Cong., p. 12, 1935) suggests that these may represent part of 
the Gangpur or Sausar series. 


(T. H, Horan, 1926; M.S. KRISHNAN and K. Jacos). 


BHUBAN STAGE ........ Upper Oligocene-Lower Miocene 
(India). 


P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, p. 207, 1932). 
Name given after pronounced scarp of the Bhuban range (24° 40’; 
93° 2’) to the lower stage of the Surma series. It consists of alter- 
nations of usually impure sandstones, impure shales and conglo- 
merates (4000-8 000 ft in thickness). The stage has been sub-di- 
vided into three as follows: 


Upper beds... Sandstones, impure sandstones, 
sandy shales, conglomerates. 
PR pon Middle beds... Shales and sandy shales; occa- 
sionally conglomerates. 
Lower beds... Sandstones, impure sandstones, 
shales, sandy shales, conglo- 
merates. 


The beds are almost devoid of identifiable fossils. At 
Kanchanpur in the Surma Valley a good collection of molluscan 
fossils was obtained which are believed to be allied to the Upper 
Pegu forms of Aquitanian age. 


stage 


(M. S. KRISHNAN and K. Jacos). 


BHUJ SERIES 
(India). 


Proposed by Ras Natu (Quart. Jour. Geol. Min. Met. Soc. Ind., 
t. 4, 1932; also: Pres. Add. Geol. Sec. Proc. 29 Ind. Sci. Congr., 
1942) for the Umia plant beds composed of highly ferruginous 
coarse sandstones interbedded with sandy layers in the lower 
part and of white, coarse sandstones with interlaminated sandy 


naaran cease dss hw ae Middle Cretaceous 
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shales in the upper part. The series corresponds to the « Upper 
Jurassic » series of WYNNE (1872) and consists of three horizons, 
viz. 1- Zamia beds at the bottom; II- Ptilophyllum beds in the 
middle and III- Palmoxylon beds at the top. Ras Nars on the 
basis of structural evidence considers these plant beds to be 


_ younger than Ukra beds and assigns a post- Aptian, probably 


Middle Cretaceous age to Bhuj series. FEISTMANTEL has assigned 


| to this a middle Jurassic (Bathonian) age. The series is named 


after Bhuj in Kutch. 


See: UMIA BEDS. 
(S. K. AGRAWAL). 


MEANA STA GE nAn. aA we ese E la Precambrian 
(India). 


A local sub-division of the Alwar series named by C.A. 
Hacket (Rec. Geol. Surv. Ind., vol. 10, p: 86, 1877) from the 
town of Bayanal (26° 54’; 77° 18’) in the former Bharatpur State, 
Rajputana. Described by A.M. Heron (Rec. Geol. Surv. Ind., 
vol. 48, p. 191, 1917) as pink or reddish-purple quartzites, with 


a local development of conglomerates. 


(T.H. HoLLAND, 1926). 


O dirs fas Dore, Lee m E tve es 4 88 0igs Archaean 
(India). 
See: SAUSAR SERIES. 


ODE EC E LE ella eee a LA O T A AN CORT NO Archaean 

(India). 

Named after Bidaloti, Tumkur district; includes diopside gra- 
nulites, cordierite-hypersthene rock, sillimanite-quartzites and 
quartz-magnetite-granulites. For description see : Rec. Mys. Geol. 
Dept., vol. 21, 1924, and vol. 36, 1938. 


(M. S. KRISHNAN and K. JAcos). 


DHAR TRANSITIONS so... c ccc ce eseeton ces Archaean 

(India). 

Name used formerly without stratigraphical precision for 
the schists, slates, quartzites etc. in Eastern Behar, where the 
more resistant rocks stand up as prominent hills in the pene- 
plain. Details of the rocks are given by H.B. MEDLICOTT (Rec. 
Geol. Surv. Ind., vol. 2, p. 40, 1869), and F. R. Mauuet (Rec. Geol. 
Surv. Ind., vol. 7, p. 36, 1874). Similar rocks occur on the Shillong 
plateau (Mepiicort, Mem. Geol. Surv. Ind., vol. 7, pp. 197, 201, 
1869) and in the Aravalli region, but the term « Transitions » has 
been replaced by such names as Dharwar (q. v.), Older Metamor- 
phics, etc. 

(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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BIJAIGARH SHALES ............. Precambrian-Cambrian | 


(India). 


One of the stages, according to F.R. MarreTs classification | 


(Mem. Geol. Surv. Ind., vol. 7, pp. 27-28, 1869), of the Kaimur 
series of the Upper Vindhyan system. Named from the hill fort 
of Bijaigarh (24° 34’; 83° 11’). 

Black shales, about 150 feet in thickness, exposed along the 
Vindhyan scarp in the Son valley. 


(T.H, Hortan, 1926; M.S. KRISHNAN and K. JAcos). 


BIAWAR SYSTEM: i- coaie anena a Precambrian 
(India). > 


Named by H.B. Mepuicort (Mem. Geol. Surv. Ind., vol. 2, 
no 6, p. 35, 1860) from the former State of Bijawar in Bundelk- 
hand Agency, Central India. It consists of quartzites, sometimes 
conglomeratic, hornstone breccia, cherty limestone, ferruginous 
sandstone, hematite- beds and contemporaneous trap-flows. The 
rocks rest unconformably on the gneiss and are generally not 
greatly disturbed; lithologically they resemble the Gwalior series 
and the Cheyair stage of the Cuddapah system. Rocks lithologi- 
cally somewhat similar to typical Bijawars have been described 
as such in the neighbourhood of Bagh and Josar (Mem. Geol. 
Surv. Ind., vol. 6, p. 197, 1869), but they are foliated with the 
gneisses and are probably equivalent to the Dharwars of South 
India. C. A. Hackert (MS. Report, 1871, unpublished) describes 
rocks of somewhat similar lithological characters, but closely 
folded and therefore probably Dharwar in age, in the Jubbulpore 
district. He divides the rocks in this area into: 

4. Chanderdip group; 
3. Lora group; 

2. Bhitri group; 

1. Majhauli group. 

P.N. Bose (Rec. Geol. Surv. Ind., vol. 22, p. 216, 1889) 
regroups these into: 

2. Lora group; 
1. Majhauli - Bhitri group. 


(T. H. HoLLAND, 1926). 


BIJORI BEDS 
(India). 


Named by H.B. Mepiicorr (Mem. Geol. Surv. Ind., vol. 10, 
p. 159, 1873) from the village of Bijori (22° 22’; 78° 30’) in the 
Chhindwara district, Madhya Pradesh. The Bijori beds are the 
upper part of the Damuda series in the Satpura region, and 
contain, besides the Archaegosaurian Gondwanosaurus bijo- 
riensis, plants such as Gangamopteris, Glossopteris and Spheno- 
phyllum speciosum, indicating that the beds are to be correlated 
with the Raniganj stage. 


(T. H, Hotianp, 1926; M.S. KRISHNAN and K. Jacop). 


naas faxes, « Sandee NS RES Upper Permian 
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BINOTA BASAL CONGLOMERATE ............. Archaean 
(India). 


See: KHORI-MALAN SANDSTONE. 
EI NOTASSHALES ote gi to Oe Tt ih, aut Archaean 
(India). 


A.M. Heron (Rec. Geol. Surv. Ind., vol. 59, p. 96, 1926). 
« They are a monotonous series of brownish shales, sometimes 
rather sandy and micaceous, with occasional thin ferruginous 
layers, and disposed nearly horizontally in low rolling folds. » 
« Apart from their low degree of alteration their lithological 
facies is so similar to that of the Aravallis adjoining them to 
the west of the fault, that there is little doubt of their identity » 
(Mem. Geol. Surv. Ind., vol. 68, p. 46, 1936). Binota shales is a 
local name derived from the village Binota (24° 32’; 74° 34’). 


(M. S. KRISHNAN and K. Jacos). 


EERIE EPA Ort STAGE ue iore ean a o aeh Archaean 
(India). 


See: GANGPUR SERIES. 


BIVALVE LIMESTONES =]. F 0.090 T ae. Triassic 
(Pakistan). 


One of W. WAAGEN’s sub-divisions of the Ceratites beds (q. v.) 
of the Punjab Salt Range. 
(T.H. HoLLAND, 1926). 


BLAINE (BLINI) BEDS ....esese.s. -> Upper Carboniferous 

(India). 

Glacial boulder beds with limestone above, named by H.B. 
MEDLICOTT (Mem. Geol. Surv. Ind., vol. 3, part 2, pp. 17, 30, 1864) 
from the Blaini River (30° 55’; 77° 8’) in the Simla Himalayas. 
Correlated by R.D. OLDHAM (Rec. Geol. Surv. Ind., vol. 21, 1888, 
pp. 130-143) with the Talchir Boulder Bed (q.v.) and with the 
Boulder-Bed of the Salt Range. Sir T.H. HoLrLAND suggested 
(Rec. Geol. Surv. Ind., vol. 37, 1908, p. 129) that these beds 
represented an older glaciation than the Talchir, and referred 
them tentatively to the Purana or Pre-Cambrian group. Modern 
work by G.E. Pirerm and W.D. West (Mem. Geol. Surv. Ind., 
vol. 53, p. 132, 1928) has strengthened OLpHam’s view, which has 
since received further confirmation by the work of D.N. WADIA 
in Hazara, who shows reasons to believe that the Blaini beds 
are to be correlated with the Tanakki Boulder Bed at the base 
of the Hazara Infra-Trias (Rec. Geol. Surv. Ind., vol. 65, p. 128, 
1931), and who regards the Infra-Trias as homotaxial with the 
Agglomeratie Slate (q. v.) and with the Talchirs. 

See also K.P. Rope (Proc. Ind. Acad. Sci., B, vol. 17, n° 1, 
1943, pp. 1-12). 


(T.H, Houtanp, 1926; M. S. KRISHNAN and K. JacoB). 
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BOILEAUGANJ] BEDS . cise) ents e ienie Precambrian 
(India). 


Distinguished by H.B. Mepuicorr (Mem. Geol. Surv. Ind., 
vol. 3, pt. 2, p. 34, 1864) as the probable equivalent at Boileau- 
ganj near Simla (31° 6’; 77° 10’) of the Krol Sandstones, a view 
now shown to be erroneous by G.E. Pirerm and W.D. WEST 
(Mem. Geol. Surv. Ind., vol. 53, pp. 100-111, 1928) who refer 
these beds to the Jutogh Series (q. v.) of Precambrian age. 


(T.H, HoLLaND, 1926; M.S. KRISHNAN and K. Jacos). 


BOKATBILUSTAGE® Gis... Se a Shae Lower Miocene 
(India). 


P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, p. 207, 1932). 
Name given after a locality (24° 26’; 92° 32’) in Assam. to a group 
of sediments of shale (usually sandy) alternations consisting of 
laminae of clay-shale and ferruginous (often coarse) sand, and 
ferruginous, massive or false-bedded sandstone forming the upper 
stage of the Surma series. It forms a sort of passage beds from 
the Bhuban stage into the Tipam sandstone stage. The stage is 
thinly represented in the Naga Hills and increases to 3000 ft in 
the Surma Valley and 5 000 ft in the Arakan region. A few occur- 
rences of lignite in the Boka Bil beds are found in the Surma 
Valley, specially near the Tipam boundary. From near Kanchan- 
pur, F. E. Eames (Evans, 1932) studied over forty species of fossils 
from a sandy mudstone near the Boka Bil-Bhuban boundary. 
These fossils have close affinities with the Upper Pegu forms and 
indicate an Aquitanian age i.e., Lower Gaj, E.S, Prnrotp (Rec. 
Geol. Surv. Ind., vol. 50, pt. 2, 1919) found fauna indicating Bur- 
digalian age from a higher horizon. See also Surma series. VRE- 
DENBURG (Rec. Geol. Surv. Ind., vol. 51, pp. 303-337, 1921) and 
P. N. MUKHERJEE (Pal. Ind., N. S., vol. 28 (1), 1939) have described 
fossils from Baghmara and Dalu which also seem to indicate that 
the Boka Bils are of Burdigalian age. 


(M.S. KRISHNAN and K. Jacos). 


BOLAN LIMESTONE . 2964. 2h «de eee ete Lower Eocene 
(Pakistan). 


See: DUNGHAN LIMESTONE. 


BOULDER CONGLOMERATE ................ Pleistocene 
(India). 


G.E. Pruerm (Rec. Geol. Surv. Ind., vol. 43, pp. 273, 324, 
1913; Journ. As. Soc., Beng., vol. 15, p. 85, 1919). Defined as the 
upper most zone of the Upper Siwaliks in the Kangra and the 
Siwalik Hills and in the Salt Range. In these beds Boselephas 
namadicus Riutimeyer, Bubalus bubalis (Linn.) var. palaeindicus 
(Falconer) and Bos namadicus Falconer make their first appear- 
ance (Pal. Ind., N. S., vol. 26, mem. 1, 1939). G. E. Lewis (Pal. 
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Ind. N. S., vol. 33, p. 197, 1937) called it Tavi formation and 
assigned a middle Pleistocene age to it. Prrerm (Geol. Mag., 
vol. 77, pt. 2, 1940) assigns Post Cromerian age to the Boulder 
Conglomerate. LEwis’ view is supported by E. H, COLBERT and 
W.. D. Marraew. D.N. Wania (XVIIIth Int. Geol. Congr., pt. 11, 
p. 47, 1948) assigns Villafranchian age to this horizon. For further 
_ references see Siwalik system. 


(T. H. HOLLAND, 1926; G. de P. COTTER, 1931). 


BUDAVADA BEDS 
(India). 


The lowest of three divisions of the Upper Gondwanas south 
of the Kistna river, named by R. B. Foore (Mem. Geol. Surv. Ind., 
vol. 16, n° 4, p. 70, 1879) from the village of Budavada (15°51: 
80° 12’). These (and the Golapilli beds of Ellore) are referable 
to the Rajmahal stage and contain Ptilophyllum acutifolium, Oto- 
zamites sp., Dictyozamites indicus, together with marine fossile 
described by L.F. Spats (Pal. Ind., N. S., vol. 9. Mem. 2, part 6, 
pp. 827-829, 1933). The include Pascocites budavadensis and Gym- 
noplites simplex referable to Upper Neocomian age. 


(T. H. Hotuann, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


= Ae A ae even. te Lower Cretaceous 


Steric 0 Soe. es ee ee ee ee: Lower Miocene 
(Pakistan). 


The term was first used by G. E. Prmterm (Rec. G. S. I., vol. 
37, pp. 146-147), for the fresh water formations occurring below 
the Siwaliks in the Bugti Country. These beds are series of 
fluviatile sandstone and conglomerates, several hundred feet thick 
and contain a remarkable fauna of vertebrates, and fresh water 
lamellibranchs. The characteristic lamellibranch Ostrea latimar- 
ginata occurs at the base of the series. 

The vertebrates include Baluchitherium (a hornless rhino- 
cerotid), which is one of the largest land-mammals ever found 
in fossil state. 

The vertebrate fauna has been discribed by G.E. PILGRIM 
(Pal. India. N.S. vol. 4, Mem. No. 2, 1912). The leading fossils 
are: 

Anthracotherium bugtiense, A. ingens, Telmatodon bugtien- 
sis, Brachyodus giganteus, B. hyppotamoides, Paraceratherium 
bugtiensis, Hemimeryx speciosus, Aceratherium bugtiense, Teleo- 
ceras blanfordi, Cadurcotherium indicum, Baluchitherium sp., 
Pterodon bugtiensis, Amphicyon shahbazi, Rhinoceros gajensis. 

Prucrm assigned a Lower Miocene age for the Bugti beds. 


(A. F. M. M. Haque). 


BUMDATR. SERIES rcgza aidsa 3s Hee ines Cambrian 
(India). 
See: BHANDER SERIES. 
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BUNDELKHAND GNEISS ..........-...eeeeeees Archaean | 


(India). 


Name instituted by F. R. MALLET (unpublished report) from | 
the former State of that name and adopted in the Manual of | 
Indian Geology (first Ed., 1879, p. 10) for a group of rocks | 


possessing the characters of coarse pink granites of constant com- 
position and almost free from accessory minerals. Pegmatite veins, 
and quartz reefs are common. It has, in fact, all the characters 


of a typical granite, but covers an extremely wide area in Central | 


India, the Utter Pradesh and Rajputana. Originally these were 
looked upon as the oldest gneiss in India. Foliation is rare, but 
in the extreme west A.M. Heron (Rec. Geol. Surv. Ind., vol. 61, 
p. 128, 1928) found them to be metamorphosed into grey slabby 
gneisses, and that on them the Aravallis rest with an erosion 
unconformity. 

(T.H, HoLLAaND, 1926; M. S. KRISHNAN and K. JAcos). 


BYANAA STAGE K tea TS A ON Precambrian 
(India). 


See: BIANA STAGE. 


BYRENCONDA QUARTZITES .............. Precambrian 
(India). 
See: BAIRENKONDA QUARTZITES. 


Cc 


CARBONACEOUS SYSTEM. 
(India). 


A name now obsolete, applied by R.D. OLDHAM (Rec. Geol. 
Surv. Ind., vol. 21, p. 133, 1888) to the unfossiliferous rocks of 
the outer Himalya, consisting of portions of the Infra-Krol and 
Jutogh series. So called on account of the black carbonaceous 
shales which occur both in the Infra-Krols and Jutoghs (see 
PincRim and West, Mem. Geol. Surv. Ind., vol. 53, p. 5, 1928) 
and which, though belonging to rocks of greatly differing age, 
were erroneously grouped together. See also under Jutogh series. 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


CARDITA BEAUMONTI BEDS 
(India, Pakistan). 


Name given by W.T. BLanrorp (Rec. Geol. Surv. Ind., vol. 11, 
p. 163, 1878) to the uppermost beds of the Sind Cretaceous, imme- 
diately underlying the Trap and overlying the Pab sandstone. 
These beds had been formerly included in the Ranikot series by 
BianrorD (Rec. Geol. Surv. Ind., vol. 9, pp. 9, 11, 1876). They 
consist of olive shales and sandstones exposed in the Laki Range 
of Sind and are distinguished by the abundance of Cardita (Ve- 
nericardia) beaumonti d’Arch. 


Ry A Upper Cretaceous 
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This and the associated fossils show a distinctly Cretaceous 
character, but have nevertheless strong Tertiary affinities (W. T. 
BLANFORD, Mem. Geol. Surv. Ind., vol. 17, pp. 34-36, 1879). 
Bianrorp (Mem. Geol. Surv. Ind., vol. 20, p. 108, 1883) thought 
the preponderance of evidence was in tavour of regarding these 
beds as Eocene or possibly as passage beds between the Creta- 
ceous and Tertiary, 

Similar beds have been found in the Salt Range of the 
Punjab, where, on account of their colour they were referred 
to as the « Olive group » by A.B. Wynne (Mem. Geol. Surv. 
Ind., vol. 14, p. 104, 1878). Cardita beaumonti has also been 
found in parts of Baluchistan, for instance in the Des Valley 
and at Mazar Drik (29° 50’; 68° 41’) by F. Norrtine (1894) and 
in the Pab sandstones, which are regarded as Maestrichtian 
to Lower Danian by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 36, 
pp. 177, 192, 1908). Cardita beaumonti has also been recognised 
by G.H. TIPPER (Rec. Geol. Surv. Ind., vol. 35, p. 119, 1907) 
among fossils collected by W. THEOBALD from the « Axial group » 
of Burma. Later unpublished work by H.S. Bion appears to 
indicate that the locality from which Cardita beaumonti comes 
lies in the basal Tertiaries, not in the Axials. A closely related 
form identified with Cardita jaquinoti d’Orb. occurs in the Nin- 
niyur beds on the Coromandel coast, and on account of this 
and other palaeontological correspondences, E. VREDENBURG (Rec. 
Geol. Surv. Ind., vol. 36, p. 195, 1908) correlates this well known 
formation in Western India with the Niniyur beds of Trichino- 
poly and the Nerinea beds of the Pondicherry Cretaceous. 

The fauna of the Cardita beaumonti beds, which is now 
regarded as Danian, has been fully described by H. DouvILLÉ in 
Pal. Ind.-New Series, vol. 10, memoir 3 (1928), and includes a 
rich Cerithiid fauna, (Campanile breve, Pyrazus expansus, Pro- 
cerithium morgani, P. millegranum, Tiaricerithium spp., Pyr- 
gulifera spp.) and also Liostraea orientalis, and (in Sind, where 
the fauna is of a more marine type), the peculiar genera Diplo- 
conus, Prestrombus, and Eovasum. 

L.R. Cox however at a meeting of the geological Society 
of London (Proc. geol. Soc. London, session 1939-40, t. 96, p. III- 
IV) in 1939 suggested that the fauna of the Cardita beaumonti 
beds might belong to the basal Ranikot rather than highest Cre- 
taceous, 

In a boring put down recently by the Burmah Oil Co. at 
Lakhra, about 25 miles NW of Hyderabad, Sind the Cardita 
beaumonti bed was encountered at a depth of 2925 ft. The 
Deccan Traps overlie as well as underlie this bed which is 100 ft 
thick. 

(T.H. Houtanp (1936); G. de P. COTTER (1931), 
M. S. KRISHNAN and K. Jacos; A. F. M.M. Haque). 


CARNA TICS GNEASS. FAA fe a rae ties Archaean 
(India). 
Term proposed by W. Krnc (Mem. Geol. Surv. Ind., vol. 16, 
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(Carnatic gneiss, continued) 


p. 125, 1880) and now obsolete, for the schistose gneisses of South 
India, including rocks like micaceous, talcose, hornblendic and 
quartzose schists, such as those of the Nellore mica-bearing area. 


(T.H. HoLLAND, 1926). 


CARNOSAUR:) BED orne uor «eee Upper Cretaceous 
(India). 


See: LAMETA SERIES. 


CASTLE HILL HORIZON .....:6.25..:0.... Lower Triassic 
(India). 


See: CHOCOLATE SERIES. 


CETL ES SPs (Zone OF ssc) osmaga cocks o's « cen eeous eee ane Triassic 
(Pakistan). 


See: CERATITE BEDS OF THE SALT RANGE. 


CENTRAL GNEISS OF THE HIMALAYA ..... Post-Permian 
(India). 


Applied by F. STOLICZKA (Mem. Geol. Surv. Ind., vol. 5, p. 15, 
1866) to «the principal geological axis of the North-Western 
Himalaya », and corresponding in its relationship to the strati- 
fied rock with the central gneiss of the Alps. The granitic 
constituent of the central gneiss was proved by C. A. MCMAHON 
(see literature indexed, Rec. Geol. Surv. Ind., vol. 20, p. 206, 
1887) to be intrusive; and at one of StroniczKa’s type localities, 
Changrizang (32°2’; 78°41’) on the Para river in Spiti, it was 
found to be intrusive into Permian strata. (HaypEN, Mem. Geol. 
Surv. Ind., vol. 36, p. 8, 1904). 

(T.H. HoLLAND, 1926). 


CERATITE BEDS OF THE SALT RANGE ........ Triassic 
(Pakistan). 


A. B. WYNNE (Mem. Geol. Surv. Ind., vol. 14, pp. 69, 96, 1873) 
described these as resting conformably (op. cit., p. 66) on the 
« Carboniferous » Productus Limestones. W. Waacen (Pal. Ind., 
Ser. 13, vol. 2, p. 3, 1895) recognised the Triassic age of the beds 
and divided them into: — 


DOLOMITE SERIESE Svante Vien ce ue Topmost limestones. 
Dolomitic beds. 


ee Bivalve beds. 
Upper Ceratite limestone. 


Pe eee Ceratite sandstone. 
Ceratite marl. 
Lower Ceratite sandstone. 


F. Noetiinc (Neues Jahrb. f. Min., vol. 14, p. 448, 1901) dis- 
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tinguished the series by the name Scythian and divided the beds 


as follows: 
Scythian series (NOETLING) 

: Upper division 5. Zone of Stephani- 
Olive-coloured limestones. tes superbus. 
Sandy, light grey limesto- Hedenstroemia|4. Zone of Flemin- 

nes and sandstones. beds. gites flemingi and 

Middle division 3. Zone of Kockites 
Dark grey shales. voltus. 
Meekoceras 2. Zone of Pronolo- 
beds. bus rondatus. 
Lower division 1. Zone of Ceratites 
Grey limestone. sp. 


The whole series is regarded by NOETLING as equivalent to 


` the Bunter (p. 464) of the European Trias. For correlation with 


the Himalayan Trias see C. DIENER, Mem. Geol. Surv. Ind., vol. 
36, p. 256, 1912. The Ceratite beds have a thickness of 0-440 feet 


_in the western part of the Salt Range and 600 feet in its trans- 
| Indus continuation. They are also found in the Kala Chitta 


` Range. 

(T. H. HoLLAND, 1926; M. H. Kuan). 
MTERIBASA STAGE -Toii aree neri Archaean 
| (India). 


J.A. Dunn (Mem. Geol. Surv. Ind., vol. 69, part 1, p. 46, 
1937). Comprises mica-schists and hornblende-schists with 
quartz-granulite and quartz-schist etc., of the central geo-anti- 


_ cline forming the oldest members of the Iron-Ore series north 
` of the shear zone in Singhbhum district. The name arises from 
_ the previously held belief that these schists were the metamor- 
| phosed equivalents of the shales south west of Chaibasa (22°33 : 

85°48’); these latter are now known to belong to the Kolhan 


series; but the name is retained for the rocks of the geo-anti- 


- cline. Dunn, op. cit., part 2, p. 305, 1942). 


(T.H, HoLLanD, 1926; M.S. KRISHNAN and K. Jacos). 


MOATE SERIES ici ees said e a aaa 6 Wn acer Precambrian 


(India). 
Name given by G.E. Pinerm and W.D. West (Mem. Geol. 
Surv. Ind., vol. 53, pp. 4, 17, 1928) to a series of talcose quartzi- 


` tes, quartz-schists and phyllites first described in the Simla area, 
: and deriving their name from Chail (30°58’; 77°12’). They are 
| regarded as older than the Jaunsar and Simla slate series (q. v.), 


but their relationships with the Jutogh series (q.v.) seem 
doubtful ; it is possible that they may be a facies of the latter 


| (Rec. Geol. Surv. Ind., vol. 65, p. 128, 1931). 


Provisionally the Chails are regarded as the representatives 
of the Purana group of Peninsular India (Man. Geol. Ind., vol. 1, 
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(Chail Series, continued) 


p. 438, 3rd Ed., 1950). See also Rec. Geol. Surv. Ind., vol. 65, p. 


126, 1931; W.D. West: Rec. Geol. Surv. Ind., vol. 74, p. 137, 


1941). (M.S. KRISHNAN and K. JACOB). 
CHAKRADHARPUR GRANITE-GNEISS ......... Archaean 
(India). 


See: ARKASANI GRANITE-GNEISS. 


CHAKRATA SERIES 26% tiv. eesse Eome a0 Upper Palaeozoic 

(India). 

R. D. OLDHAM (Rec. Geol. Surv. Ind., vol. 16, p. 193, 1883) to 
some unfossiliferous quartzites, slates, and limestones in Jaunsar 
from the cantonment of Chakrata (30° 43’; 77° 54’). The name 
was afterwards changed by the same author to Jaunsar (Jaonsar) 
system (Rec. Geol. Surv. Ind., vol. 21, p. 131, 1888). G. E. PILGERM 
and W.D. WEst restrict the term Jaunsar series to the quart- 
zites and slates, but refer the limestones to the Chail series 
(Mem. Geol. Surv. Ind., vol. 53, pp. 41-42, 1928). Unpublished 
work by W.D. West confirms the presence of volcanic beds in 
the Jaunsar series in the Chakrata district, See also under Jaun- 
sar series. 

(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. JAcos). 


CHAMAN. 
(Pakistan). 


Artesian springs rising from the fringes of recent alluvial 
and eluvial accumulations in Baluchistan. For description, see 
R. D. OLDHAM, Rec. Geol. Surv. Ind., vol. 25, p. 44, 1892. 


(T.H. Honianp, 1926). 


CHAMPANER BEDS 
(India). 


Named by W.T. Bianrorp (Mem. Geol. Surv. Ind., vol. 6, 
p. 202, 1869) from the old town of Champaner (22° 29’; 73° 32’) 
in the Panch Mahals. The rocks grouped under this name include 
prominent quartzite with conglomerates, slates, limestones and 
occasional ferruginous bands, and they appear to pass gradually 
into gneisses from which a distinct boundary cannot be marked. 
L. L. FERMOR (Mem. Geol. Surv. Ind., vol. 37, p. 281, 1909) has 
drawn attention to the similarity between the Champaners and 
the Dharwars. B. Rama Rao (Geology of Baria State, p. 6, 1931) 
tentatively correlated the northward continuation of BLANFORD’s 
Champaner beds partly with the Raialo series of Rajputana and 
partly with the Upper Dharwars of Mysore, and placed them 
in the Purana group. The identity of the Champaners with the 
Aravallis having been definitely established, «the term Cham- 
paner can now be discarded as a local term in favour of Aravalli 
throughout Rajputana and North Bombay (Rec. Geol. Surv. Ind., 


YQ, POA Soe ee eee Archaean 
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vol. 68, p. 25, 1935). See also B.C. Gupta and P.N. MUKERJEE 
(Rec. Geol. Surv. Ind., vol. 73, 1939). The area originally des- 


4 cribed is about 30 miles east-north-east of Baroda. 


(T.H. HoLLanD, 1926; M.S. KRISHNAN and K. Jacos). 


PITA MPION" GNEISS Gr is Seen: Feary Archaean 
(India). 


One of the divisions of gneissose granites in the Mysore 
State. Generally a fine-grained micaceous gneiss with bands 
and veins of coarser granite, pegmatite and quartz; usually 
highly crushed with zones of autoclastic conglomerates. First 
recognised as a wide band near the eastern edge of the Kolar 
hornblende schists into which it intrudes. Named by W. F. SMEETH 
(Journ. As. Soc. ,Beng., new series, vol. 11, pp. 141-151, 1915, and 
Bull., n° 6, Deptmt. of Mines and Geol., Mysore State, p. 15, 
1916) from its intimate and probably genetic connection with the 
Champion lode of the Kolar goldfield. Regarded as older than the 
Peninsular gneiss (q. v.). 

(T.H. HoLLAND, 1926). 


' CHANDARPUR SANDSTONES or SERIES. 
(India). Precambrian-Cambrian 


A name used by H.B. Mepticotr quoted by W. Kine (Rec. 
Geol. Surv. Ind., vol. 18, p. 173, 1885) for the sandstones of the 
Chhatisgarh basin which were presumed to be of Lower Vind- 
hyan age. E. VREDENBURG in the first edition of his book (Sum- 
mary of the Geology of India, 1907, p. 22) recorded the existence 
of Vindhyan rocks in the Chhatisgarh basin. However, subse- 
quently in the second edition (1910, p. 28) he adopted the view 
that these rocks are of Cuddapah age. L. L. FERMOR (Rec. Geol. 
Surv. Ind., vol. 50, pp. 270, 277, 1919) has concurred in this 
change. According to H. CrooxsHanK (Rec. Geol. Surv. Ind., 
vol. 68, p. 85, 1935) the lithology of the rocks and their freedom 
from intrusions of any kind suggest that they may be Kurnool 
rather than Cuddapah. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. JAcos). 


PPA NDE DTP STAGE on age cess og gs wie? 4.0500 we eia Archaean 
(India). 


Distinguished by C.A. Hacxet (MS. Report, 1871, unpu- 
blished) as the uppermost of four divisions of a series of rocks 
in the Jubbulpore district, which, on general lithological resem- 
lances, he classified as Bijawars. P. N. Bose made some variations 
in the grouping of the sub-divisions, without changing the cor- 
relation of the series (Rec. Geol. Surv. Ind., vol. 22, p. 216, 1889), 
but L. L. FERMOR (Mem. Geol. Surv. Ind., vol. 37, p. 805, 1909) 
regarded the whole series, because of their foliated characters, 


as of Dharwar age. 
(T. H. HOLLAND, 1926). 
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CHANDPUR SERIES .........-eeeeeee ee eeeeee Palaeozoic 
(India). 


J. B. Aupen (Rec. Geol. Surv. Ind., vol. 67, pt. 4, p. 368, 1934). 
Name Chandpur stage was given to a group of rocks characteri- 
sed by hyghly banded association of quartzites and phyllites 
and the presence of abundant green beds prominently seen at 
Chandpur (30° 43’; 77° 40’), a village to the west of Chakrata. 
The quartzites and phyllites show ripple marks and even current 
bedding. Aupen (J. B.) considered the stage to be Middle Jaun- 
sars. In his later work (Rec. Geol. Surv. Ind., vol. 71, pt. 1, pp. 74- 
75, 1936) he calls it a series constituting a separate unit which 
is separated by thrust planes from the underlying Mandhalis 
and the overlying Nagthats (Jaunsars). He points out their resem- 
blance to the Dalings of Eastern Nepal and Sikkim. According 
to AupEN (Rec. Geol. Surv. Ind., vol. 73, pt. 1, p. 101, 1938) the 
banded phyllites of Chandpur series show a striking resemblance 
to the Lower Cambrian slates north of Srinagar in Kashmir. 
See also: Manual of the Geology of India & Burma, vol. 1, 
pp. 452-454, 1950). 

(M. S. KRISHNAN and K. Jacos). 


CHANDRAGIRI LIMESTONES ....... (Lower ?) Palaeozoic 
(India). 


Blue-grey non-metamorphosed limestones, occur on the 
south side of Chandragiri pass in Nepal. H.B. MEDLICOTT, 
S. Bowman and J.B. AupEeNn found fossils in them. H.M. LAHIRI 
found cystoid calyx, incomplete brachiopod valves and crinoid 
stem etc. in Bowman’s collection. These fossils are definitely 
Palaeozoic and probably Ordovician (J.B. AupENn, Rec. Geol. 
Surv. Ind., vol. 69, pt. 2, p. 140, 1936). 


(M.S. KRISHNAN and K. Jacos). 


CHAPPAR SHALES 
(Pakistan). 


Name, derived from the Chappar Rift near Harnai in Balu- 
chistan, used by R.D. OtpHam (Rec. Geol. Surv. Ind., vol. 23, 
p. 93, 1890) for beds afterwards considered to be equivalent to 
the upper part of the Belemnite beds (Rec. Geol. Surv. Ind., 
vol. 25, p. 19, 1892). 


vtak sha wed vars Sesh Soles Cac eR nee Cretaceous 


(T.H. Hotzanp, 1926). 


CHARI GROUP 


REY lc PMO ive Middle and Upper Jurassic 
(India). 


Name used by F. SroriczKa (unpublished report) for one of 
the divisions of the Jurassic of Cutch. Chari (23° 34’; 69° 19”) 
is the name of a village 32 miles north-west of Bhuj, from 
which fossils were first obtained by Captain Grant (Geol. Trans., 
2nd series, t. 5, 1840). 
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Raz Natu (Quart. J. Geol. Min. Met. Soc. Ind., 1932, vol. 4) 
and S.K. Acrawat (C. R. Ac. Sci., Paris, 1955, t. 240, n° 18) 
point out that the Chari beds do not outcrop at this village. 
Their exposure, nearest to this locality, in the neighbourhood of 
Keera Hill, is far away from Chari. The latter (S.K.A.) has 
now, proposed a new name for this group (see: Habo series). 

The group has been divided variously on the basis of its 
lithology and fossil contents. W. WaacEN (Pal. Ind., ser. 9, vol. 1, 
1873) gave the following zones: 


4. Oolites (Dhosa oolites). Zone of Amaltheus cor- 


datus and Zone of Lower 
Amaltheus lamberti . Oxfordian 
3. White limestone ...... Zone of Peltoceras 
athleta 
2. Shales and ferruginous 
ICS 15 LYS ae pre ge ea Zene of Perisphinctes 
anceps Callovian 


1. Shales with calcareous 
bands and locally golden 
GG) Wet a eae Zone of Stephanoceras 
macrocephalus 


Raz Natu (Quart. Journ. Geol. Min. & Met. Soc. Ind., vol. 4, 
1932; Pres. Add., 29th Ind. Sci. Congr., 1942) has separated the 
Chari group from Patchams on lithological grounds and has 
divided them into 22 beds. Bed n° 7 he calls Zeilleria zone. 
The top beds of Chari are composed of compact yellow oolitic 
sandstones and are known as Dhosa oolites. 

L. F. Spatu (Pal. Ind., New Ser., vol. 9, Mem. n° 2, pt. 6, 
1933) on- the basis of palaeontology places the limit much 
lower down at the base of bed n° 24 of Patcham of Ras Natu. 
SpaTH divides the Chari group into Macrocephalus beds, Reh- 
manni beds, Anceps beds, Athleta beds and Dhosa oolite beds. 
He extends the Bathonian upto bed n° 10 of Chari of Rag NATH 
and thereby restricts the range of Callovian to his Rehmanni 
beds and Anceps beds. The Dhosa oolites are of Argovian age. 
Ras Natu places the beds from la to 21 in Callovian and be even 
extends Callovian to bed n° 22 of Patcham group. 

S. K. AGRAWAL, (C. R. Ac. Sci., Paris, t. 240; Curr. Sci., v. 25, 
1956) also assigns the «macrocephalus beds» to Callovian on 
the evidence of fossils. SpaTH’s subdivisions of Chari group de- 
signated after certain european species are, according to him, 
unsatisfactory, since those species have not been recorded from 
Kutch. (Also see: Annales C.E.D.P., Paris, n 19, 1956). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jaco). 


CAARNOCKITE SERIES., A A aeee een Archaean 
(India). 


Name proposed by T.H, HorLann (Mem. Geol. Surv. Ind., 
vol. 26, pp. 120, 242, 1900) for a group of Pyroxene-bearing 
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(Charnockite Series, continued) 


rocks varying in composition from hyperthene-granite (Char- 
nockite) to Pyroxenite. Previously named « Nilgiri or Mountain 
gneiss» by W. Kine (Mem. Geol. Surv. India, vol. 16, p. 125, 
f. n., 1880). The rocks occur widely distributed in Peninsular 
India the type area being St. Thomas Mount and Pallavaram. 
Rocks of much the same characters have been found in many 
areas outside India. 

There are different views regarding the origin of the rocks 
of Charnockite Series. HoLLAND thought them to represent an 
igneous suite, whereas subsequent work has led to views suggest- 
ing that they are igneous rocks subjected to plutonic metamor- 
phism, P. K, GuHosu (1941), (Rec. Geol. Surv. Ind., vol. 75, paper 
15, 1941), from a study of the charnockites in Bastar, Madhya 
Pradesh, concluded that they were derived by metamorphism of 
sediments rich in Fe, Mg and Ca, the acid members having been 
formed by additions of soda and potash by granitisation. B. RAMA 
Rao (1945), from his extensive acquaintance of the charnockites 
of Mysore, came to the conclusion that they were formed by 
different ways from a variety of pre-existing rocks: these included 
recrystallised siliceous, argillaceous and ferruginous sediments 
which would produce hypersthene granulites; norites and basic 
dyke rocks which would give rise to pyroxenites; rocks rich in 
magnesia and iron which would be converted into intermediate 
or acid charnockite by the action of acid magmas. He found no 
clear evidence of intrusive phenomena and believed that much 
of the charnockite was older than the Peninsular gneiss. Accord- 
ing to A.P. Subramaniam the acid charnockites of HOLLAND are 
represented in the type area by hypersthene-granites, hyper- 
sthene-quartz-syenites and enderbites, while the basic charnoc- 
kites are a group of pyroxene-granulites, which are not geneti- 
cally related to the acid charnockites. The intermediate char- 
nockites are considered by Subramaniam to be hybrid rocks 
formed due to incorporation of the pyroxene-granulites by the 
acid charnockites. R. A. How (Trans. Roy. Soc. Edin., 62, pt. III, 
1955) considers the Madras charnockites «to represent a plu- 
tonic igneous rock series which has undergone recrystallization 
in the solid state on being subjected to plutonic metamorphism ». 


(T. H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jacos). 


CHAUGAN STAGE 
(India). 


H. CrooksHank (Rec. Geol. Surv. Ind., Gen. Rep. for 1931, 
vol. 66, p. 107, 1932). Named after the Chaugan (22° 47’; 78° 56’) 
reserved forest, in the Narsinghpur district; comprises a group 
of Sandstones and Shales of the Upper Gondwanas in which 
the older Rajmahal plants are found associated with the newer 
conifers. See also Jabalpur series and stage. 


va Pe oy COT een Upper Jurassic 


(M.S. KRISHNAN and K. Jacos). 
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CHERRA SANDSTONE « «on. scceccccccccccccsces Paleocene 
(India). 


Name given by H.B. Mepticorr (Mem. Geol. Surv. Ind., 
vol. 7, pt. 1) to sandstones underlying the Nummulitic lime- 
stone near Cherrapunji (25° 17’; 91° 44’) in the Khasi hills of 
Assam and which were first described by T. OLDHAM (Quart. 
Journ. Geol. Soc., vol. 19, p. 526, 1863) and regarded as Upper 
Cretaceous. Fossils collected from Theria Ghat (25° 11’; 91° 48’) 
by MeEp.iicotr were identified by F. SroniczKa and fully des- 
cribed by E. SPENGLER (Pal. Ind., N. S., vol. 8, mem. 1) and 
include Turrilites cf. hornbyense, Baculites vagina, Pachydiscus 
assamensis, and many species of mollusca common to the Ariyalur 
_ stage (Upper Cretaceous) of Southern India. According to C.S. 
Fox (Rec. Geol. Surv. Ind., vol. 69, pt. 1, p. 82, 1936) the Cherra 
sandstone is of Eocene age. See R. W. PALMER (Rec. Geol. Surv. 
imd., vol. 75, Pr. P, n° 4, 1940). 

The rocks originally included in the Cretaceous as Cherra 
Sandstones are now shown under the Therria Stage by the 
Assam Oil Co. geologist. Fox had previously suggested the name 
Tura Sandstones for these rocks to avoid confusion. The Geo- 
logist of the Assam Ooil Co. pointed out that the Tura Sandstone 
near Tura is younger than the sandstones of Therriaghat in the 
Khasi Hills and therefore advocates the term, Therria Sand- 
stone to the Paleocene division in preference to the term « Cherra 
Sandstone ». See also under Therria Stage. 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. JAcos). 


E ERRA Cy Blk Cr Boao cesar a sve hosp 6, 6k ANS aw a ai Paleocene 
(India). 
See under: THERRIA STAGE. 

CHEYAIR (CHEYYERU) SERIES ............ Precambrian 
(India). 


The thickest of the series forming the Cuddapah system, so 
named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, p. 127, 1872) 
from the river Cheyyeru which traverses the series in the Cud- 
dapah district. The series is composed of : 

(b) Pullampet slates About 10,500 feet 


(a) Nagari quartzites 
(T.H. HoLLAND, 1926). 


E ER I SERIES ASS osar aa E SE ons Precambrian 
(India). 
See: CHEYAIR SERIES. 

CERAR AT SERIES aec aare ea a aE Middle Eocene 
(Pakistan). 


Name given by E. S. PınFoLD (Rec. Geol. Surv. Ind., vol. 49, 
p. 151, 1918) to a group of Tertiary rocks exposed near Chharat 
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(Chharat Series, continued) 


Village (72° 33’; 33°35’) in the Attock District, North West 
Punjab. Two stages have been recognised in the Chharat Series, 
an Upper Chharat Stage and a Lower Chharat Stage. 
Upper Chharat Stage 

(b) Nummulite Shales (50-200 feet) consisting of rock formed 
entirely of Nummulite tests and occasionally Ostrea in a green 
shales matrix. 

(a) Limestone and Shales (100-200 feet). Green shales with 
white limestone bands, the latter contain abundant Molluses and 
Oysters. 


Lower Chharat Stage (300-500 feet) consisting of brightly co- 
loured (crimson and reddish purple to indigo and green) 
shales with thin splintery grey bleached limestone; hard 
opaque fibrous gypsum abundant in the Lower beds. 


Chharat series is regarded to be equivalent to the Subathu 
beds of Simla region and to part of the Kuldana (q. v.) of Hazara. 


Chharat beds have also been recognised from Panoba 
Shekhan and Tarkhobi Sections of the Kohat District, N.W.F.P. 
and have been described in detail by F. E. Eames (Quart. Journ. 
Geol. Soc., London, vol. 107, ser. 2, pp. 167-168, 1952). He 
has sub-divided the Upper and Lower Chharat Stages into the 
following : 


Upper Chharat Stage : 
(b) Nummulite shale, consisting of highly foraminiferal 
shales of a greenish or greenish-grey colour 
(a) Kohat Shales (q. v.) 
(iii) Upper Kohat Shales 
(ii) Kaladhand Limestone 
(i) Lower Kohat Shales. 


————_—_—————._ Unconformity 
Lower Chharat Stage 


(c) Ostrea-alternations (maximum thickness 47 feet) con- 
sisting of blue green shales with bands of greyish white lime- 
stone crowded with oysters. 

(b) Planorbis bed and chalky dolomite (maximum thickness 
8 1/2 feet) comprising a hard dark grey brown weathering 
limestone of variable thickness with fresh water gastropoda 
Planorbis and Pseudoceratodes and a white or greyish white 
rock with a chalky appearance of cellular texture. 

(a) Crimson clay (maximum thickness 258 feet) consisting 
of clay and clayey shales, unfossiliferous, succeeded by purple 
clays and sandy shales and lavendar or ash coloured clay with 
little impure gypsum. 


L. M. Davies (Trans. Min. and Geol. Ins., Ind., vol. 20, pp. 195- 
215, 1926 and vol. 21, pp. 313-321, 1927) correlated the Nummu- 
lite Shale of the Upper Chharat Stage with Nummulites perfo- 
ratus and Assilina exponens with the Lower Khirthars and with 
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the Lower Lutetian; while the limestone and shales of the Upper 
Chharat Stage and the Lower Chharats with Alveolina javana, 
Nummulites atacicus and Assilina spira (in Limestones and 
Shales) with the Laki and Ypresian of Europe. In his revision 
of the Kohat District he, however, modified his earlier views 
(see L. M. Davs, Quart. Journ. Geol. Soc., London, vol. 96, 1940 
and vol. 99, 1943) and regarded the Lower Chharats as also 
_ belonging to the basal Khirthar with which F. E. Eames (op. cit., 
p. 185) also agrees. 
(MM. H. Kwan). 


AM BEDS TA aa Ea a Upper Jurassic 

(India). 

One of the subdivisions of the middle Spiti Shales, including 
fossils of Kimmeridgian age, such as « Haploceras » dieneri, Hil- 
doglochiceras latistrigatum, Aulacosphinctoides rotundidoma, and 
of Tithonian age such as Virgatosphinctes densiplicatus and V. 
oppeli. The name was introduced by C. DirENER (Denk. k. Akad. 
Wiss. Wien. Math.-naturw. Classe, Bd. 62, p. 587, 1895) and the 
fauna was described by V. UmLIG (Pal. Ind., ser. 15, vol. 4). They 
correspond with part of the Katrol beds and the lower Umia 
beds of Kutch, 


(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos). 


MEER CR DE RE a carn eta e aa a as a Permian 
(Pakistan). 


Name given by W. Waacen (Pal. Ind., ser. 13, vol. 4, part 2, 
p. 241, 1891) to the topmost beds of the Upper Productus Lime- 
stones of the Punjab Salt Range. Named from the village of 
Chidru (32° 33’; 71° 50’) in the western part of the range. Re- 
garded by WaaGEN as about equivalent to the Otoceras beds of 
the Central Himalayas and near the passage between the Per- 
mian and Triassic systems. Reviewing a long controversy regard- 
ing the boundary line between the Permian and Triassic systems 
in north-west-India, C. DIENER (Mem. Geol. Surv. Ind., vol. 36, 
pp. 216-256, 1912) includes the Chidru beds in the Trias with 
the Otoceras beds of the Central Himalayas. 

F. R. Cowper Reep (Pal. Ind., N. S., vol. 23, Mem. n° 2, 1944) 
regards the whole of the Productus limestone of the Salt Range 
as wholly Permian in age. The topmost beds of the upper Pro- 
ductus limestones consist of soft grey to light yellow sandstones 
and grey marls. They are typically developed near the village 


of Chidru. ; 
(T.H. HoLLaND, 1926; M. H. Kuan). 


BET ECT EA BEDS oeeo nsima eas «uae a as Upper Jurassic (?) 
(India). 
Named by W. Kine (Mem. Geol. Surv. Ind., vol. 18, p. 290, 
1881) from the village of Chikiala (19° 3’; 79° 59’), situated near 
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(Chikiala beds, continued) 


the boundary of the beds, but actually on the underlying Kota | 
sandstone. Considered to be resting unconformably on the Kotas | 
and doubtfully grouped with the Upper Gondwanas, being 
unfossiliferous and lithologically similar to the Tripetty (Tirupati) 
sandstones. 

(T.H. HoLLAND, 1926). 


CHIKKIM LIMESTONES AND SHALES .. Upper Cretaceous 

(India). 

Named by F. StToLIczKA (Mem. Geol. Surv. Ind., vol. 5, p. 116, 
1866) from the Chikkim hill (32° 21’; 78° 3’) in Spiti valley. Fossils 
found only in the limestone which lies below the shale; but 
the two together were regarded as Cretaceous in age (see also 
HAYDEN, Mem. Geol. Surv. Ind., vol. 36, p. 86, 1904). As the 
Chikkim beds conformably overlie the Giumal sandstone, which 
ranges in age from Neocomian to the base of the Upper Creta- 
ceous, the former may be assumed to be Upper Cretaceous in 
age (cf. A. Spritz, Rec. Geol. Surv. Ind., vol, 44, p. 213, 1914). 
Recent discovery of species of Globotruncana confirms this assum- 
ption. 

(T. H. HoLLanD, 1926; M.S. KRISHNAN and K. JAcoB). 


CHILAMKURKUR SERIES ...................05. Triassic 

(India). 

A. Hem and A. GANSSER (Mém. Soc. Helv. Sc. Nat., vol. 73, 
Central Himalya, pp. 169-172, 1939). Name given to certain Meso- 
zoic sediments, occurring in the Chilam-Kurkur ranges in Tibet. 
The series constitutes sandstones, limestones and slates, etc. It 
has been divided into a lower and upper division. Between the 
two is a layer, 3-4 meters, teeming with thick white calcite 
shells recalling Megalodon. The series is compared with the 
Raksas series and the Kioto limestone of the Tethys Himalaya. 
The major rocks of the series are calcareous slate black at pla- 
ces. The calcareous slates resemble the Alpine « Bundnerschie- 
fer». « A comparison with the occurrences of Raksas Tal suggest 
a reversed position of the Chilamkurkur series on the Sutlej >». 
(Herm and GanssER, 1939, p. 171). Both the series are folded and 
penetrated by quartz veins. 

(M.S. KrisHNAN and K. Jacos). 


GRILPL GHAT SERIES or. 0 ay 0 sox son 5 6 ee Archaean 
(India). 


Named by W. Kine (Rec. Geol. Surv. Ind., vol. 18, p. 187, 
1885) from Chilpighat (22°10’:81°7’) on the road from the Bilas- 
pur plains to the Mandla plateau. The series consists of quartzi- 
tes, darkgreen and buff slates and shales with a thick basal 
conglomerate. 


R.C. Burton (Rec. Geol. Surv. Ind., vol. 45, p. 130, 1915) 


: 
i 
| 
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states that they rest unconformably upon the Sonawani series 
(q. v.) both being regarded as of Dharwar age, (Archaean sedi- 
mentary). 

(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


CAIM CONGLOMERATE! "r. oreo o CoE Eocene 
(India). 


A formation making up a NE-SW ridge in the Disang beds 
east of Chimi (about 25°50 : 94°45’) in the eastern Naga hills. 
Recognised by E.H. Pascor (Rec. Geol. Surv. Ind., vol. 42, p. 
261, 1912, and plate 32). 

(T.H. HoLLAaND, 1926). ` 


GEENI STAGE- LOP SONG) oci eas 644.4 Bee Re ame Pliocene 

(Pakistan, India). 

The uppermost stage of the Lower Siwaliks in the Punjab 
(Salt Range area) so named by G.E. Piuerm (Rec. Geol. Surv. 
Ind., vol. 42, p. 267, 1913). The type area is Chinji, a village 
about 17 miles south of Talagang. The Chinji Stage in the 
western Potwar consists predominantly of bright red shales, 
alternating with thin, ash grey, poorly cemented sandstones. The 
junction with Kamlial Stage below and the Nagri Stage above 
is clear cut in the western Potwar. But this clarity is lost in the 
Soan area (see W. D. GILL, Quart. Jour. Geol. Soc., London, vol. 
107, n° 4, pp. 383-84). The stage has been divided into a lower and 
an upper part. The thickness of the Chinjis has been variously 
estimated and ranges from 1500 to 6000 feet. G. de P. COTTER 
(Mem. Geol. Surv. Ind., vol. 55, pp. 2, 99-104) places the base of 
the Siwalik at the base of the Kamlial/Chinji boundary and 
included the Kamlial Stage in the Murrees (See also Kamlial 
Stage). 

Its equivalents are found in Udhampur and Jammu districts 
(Rec. Geol. Surv. Ind., vol. 73, pt. 1, pp, 93, 94, 1938; vol. 74, pt. 1, 
p. 73, 1939). The following fossils are found here: Mastodon 
cf. sivalensis, Aceratherium, Stegodon, Listriodon etc. Regarded 
mainly as Tortonian. Named after a locality in Pakistan (72°22 : 
32°44’). 

The fauna of the Chinji Stage has been described by G. E. 
Pinerm™ (Rec. Geol. Surv. Ind., vol. 43, p. 307; 44, p. 265; 45, pp. 
1, 226; Pal. Ind., N.S., vol. 4, Mem. No. 1; Vol. 7, Mem. No. 4; 
vol. 14, 18). In this stage Hipparion makes its first appearence in 
the Upper Chinjis. Tetrabelodon cf. angustidens occurs with 
Dinotherium indicum. The Giraffidae are represented by Giraf- 
fokeryx punjabiensis. Prterm™ regards the Chinjis as Tortonian, 
while Matthew (Bull. Am. Mus. Nat. Hist., vol. 56, p. 453) places 
the Chinji stage in the upper Miocene. W. D. GILL (op. cit., table 
at p. 377) puts this and the lowermost Kamlial stage as well 
into Pliocene. 

(M. H. Kuan). 


(T.H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos). 
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CHINTALPUDI SANDSTONES i 
(India). Upper Permian or Lower Triassic | 


Name introduced by W. Kine (Rec. Geol. Surv. Ind., vol. 10, 
p. 56, 1877) for beds supposed to be homotaxial with the Kamthis 
(Raniganj stage) of Nagpur, and applied in a wide signification 
to beds throughout the Godavari district, (Mem. Geol. Surv. Ind., 
vol. 16, p. 205, 1880). The flora (Glossopteris, Vertebraria, and 
Phyllotheca) found in these beds at Kunlacheru 16 miles north of 
Ellore, does not enable to say whether the age is Raniganj 
stage of Panchet. Chintalpudi (17°3’; 81°3’) is the name of a 
village in Godavari district. 

(T.H. HOLLAND, 1926). 


CHIRAKHAN MARL a a «ies Upper Cretaceous 
(India). 


See: DEOLA MARL. 


CHITALDRUG SERIES 
(India). 


Local name for the Dharwars in the Chitaldrug district, 
Mysore State. Described by E. W. WETHERELL, (Rec. Mysore Geol. 
Deptmt., vol. 5, pt. 2, p. 1, 1904). 


iat BeaWar Sea cites, a © Cee aie Archaean 


(T.H. HoLLAND, 1926). 


CHITOR GNEISS 
(India). 


C. A. Hacket (Rec. Geol. Surv. Ind., vol. 14, p. 299, 1881). 
Name applied to a great spread of granite exposed near Chitor 
(24°52 ; 74°38’) in Udaipur State, Rajputana. A.M. Heron (Rec. 
Geol. Surv. Ind., vol. 61, p. 128, 1928) points out its identity with 
the Bundelkhand gneiss. The Aravallis rest on it with an erosion 
unconformity and to the west it becomes, by pressure metamor- 


phism, a grey foliated gneiss. The term is redundant and should 
be discontinued. 


(T.H. HoLLAND, 1926; M. S, KRISHNAN and K. Jacos). 


Porre See OS OT Archaean 


CHITRAL SLATES 
(Pakistan). 


The slaty rocks predominantly developed near the village 
Lun in Chitral described by H. H. HAaypenN (Rec. Geol. Surv. Ind., 
vol. 45, pp. 287, 291, 300, 1915). G.H. TIPPER (Rec. Geol. Surv. 
Ind., vol. 54, p. 56, 1922) collected a Spirifer, a small Dielasma 
and two indeterminable corals from the calcareous bands which 
indicate an Upper Palaeozoic age. 


E TEE E T a T E Palaeozoic 


(M. H. Kuan). 
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_ CHOCOLATE LIMESTONE ................ Lower Triassic 
(India). 


See: CHOCOLATE SERIES. 


BROGOLATE SERIES wa erie ccccuteecias Lower Triassic 

(India). 

A. Hem and A. GansseR (Mem. Soc. Helv. Sc. Nat., vol. 73, 
Central Himalaya, p. 206, 1939). The name chocolate limestone 
was previously used by F.H. Smrt (1899), A. V. Krarrt (1900) 
and C. DIENER (Mem. Geol. Surv. Ind., vol. 36, pt. 3, p. 26, 1912) 
for limestone overlying the Kuling shales in Byans. Hem and 
GANSSER named it as Chocolate series on account of its charac- 
teristic brown weathering and according to them, it is more 
dominantly shaley. It is 30-50 meters thick in Byans. The 
lowest horizon, Castle-Hill horizon after « Castle-HiJl» of Kuti, 
is composed of streaky or nodulous impure ferruginous limestone 
with shaly layers and is rich in imperfectly preserved ammoni- 
tes like Pseudosageceras aff. drinense Arthaber, Ophiceras cf. 
demissum Oppel, Meekoceras hodgsoni Diener, etc. The series is 

of lower Triassic or Scythian age. 
(M.S. KRISHNAN and K. Jacos). 


Pitre cOGr STAGE oil Se eos Soe Cae Archaean 
(India). 


See: SAUSAR SERIES. 


CHOTA NAGPUR GRANITE-GNEISS ........ Archaean (?) 
(India). 


J.A. Dunn (Mem. Geol. Surv. Ind., vol. 54, p. 118, 1929). 
« The intrusive mass termed the Chota Nagpur granite-gneiss is 
part of an enormous outcrop of granitic rocks more than 120 
miles wide extending across Bihar and Orissa Province from the 
Central Provinces in the west to Bengal in the east, and forming 
the basement rock of the coalfields. The early geologists regarded 
this as the fundamental gneiss, but there is no doubt of its in- 
trusive relation with the schists. » 


(M.S. KRISHNAN and K. Jacos). 


LEC 2 2a i Se WW 0 ee Archaean 
(India). 


Occurs as a band about 20 miles in width, running right 
through the Mysore State from north to south, and intruding 
into the Dharwars, the Champion and Peninsular gneiss groups 
and the Charnockite series. Evidently similar in nature to the 
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Bellary and Hosur gneissose granites. See B. JAYARAM, Rec. My- 
sore Geol. Deptmt., vol. 12, pt. 2, p. 71, 1912 and W.F. SMEETH, 
Journ. As. Soc. Beng., new Ser., vol. 11, p. 149, 1917. 


(T.H. HoLLanND, 1926; M.S. KRISHNAN and K. JACOB). 


COAL MEASURE SUB-SERIES OF UPPER ASSAM 
(India). Oligocene 


F.R. Matitet (Mem. Geol. Surv. Ind., vol. 12, p. 289, 1876) 
recognised this division as one of his four stratigraphical divi- 
sions in north-east Assam. They lie above the Disang, and below 
the Tipam series, but with no fossils to give a precise age. 
E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, pp. 334-335, 1921) 
on admittedly imperfect evidence correlated these beds with the 
coal-bearing Schwezetaw stage of Upper Burma. The imperfect 
nature of the evidence for correlating these Assam coal-bearing 
series with the Pegus of Burma is summarised by E.H. PASCOE 
(Mem. Geol. Surv. Ind., vol. 40, p. 279, 1914). P. Evans (Trans. 
Min. Geol. Inst. Ind., vol. 27, p. 195, 1932) retains the original 
term as his sub-series in Barails, and includes two stages, Bara- 
golai and Tikak Parbat stages, in it. 


(T.H. Horan, 1926; M.S. KRISHNAN and K. JAcos). 


CONJEVERAM GRAVELS 
(India). 


Name applied by R.B. Foote (Mem. Geol. Surv. Ind., vol. 10, 
p. 41, 1873) to a series of coarse gravels and shingles, lying 
between the laterite and Upper Gondwana beds and covering a 
large tract of country to the north of Conjeveram, a town to the 
southwest of Madras. The gravel beds are unfossiliferous and 
their precise age is unknown. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos). 


E E A AT AA Tertiary ? 


GONULARIAYBED? A UE TNR Upper Carboniferous 
(India, Pakistan). 


Term applied to the upper part of a boulder bed in the Salt 
Range considered by A.B. Wynne (Mem. Geol. Surv. Ind., vol. 
14, p. 69, 1878) as belonging to his Olive group and therefore of 
Carboniferous age. The discovery of Conulariae in concretions in 
this bed by H. Wartu (1884) enabled W. Waacen (Rec. Geol. Surv. 
Ind., vol. 19, p. 22, 1886) to point out the Palaeozoic age of this 
deposit. R.D. OLDHAM (ibid., p. 127) considered the concretions 
as derived and not contemporaneous, a conclusion with which 
H. B. MenticortT did not entirely agree (ibid., p. 131). Further 
discoveries of fossils in the overlying calcareous sandstones des- 
cribed by Waacen (Pal. Ind., Ser. 13, vol. 4, p. 143 et seq.) defi- 
nitely proved the age and the close relationship of the fossils to 
those of marine sediments intercalated with the Upper Palaeozoic 
glacial formation of Australia. 
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WARTH (Rec. Geol. Surv. Ind., vol. 20, p. 118, 1887) insists 
on the identity of the boulder bed wherever found in the Salt 
Range, and consequently that of the Speckled Sandstones in the 
west, with the Olive group in the east. With this view subse- 
quent writers are all in agreement. 

According to C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, pp. 
196, 212, 1931) the Conularia beds are almost certainly of upper 
Carboniferous age, with which F.R. Cowper Reep (Pal. Ind., 
N.S., vol. 23, Mem. 1, 1936) who made a further study of the 
fossil collections from the Conularia and Eurydesma beds is in 
| full agreement. The Eurydesma beds occur below the Conularia 
beds and are included in the Talchir boulder group. The follo- 
wing are some of the important fossils described by REED (op. 
cit.) from the Eurydesma and Conularia beds. 

Eurydesma beds: Fenestella fossula; Dielasma dadanese; 
| Aviculopecten sp., Nucula pinguis; Astartila cf. ovalis, Cardio- 
morphia pinguis and several species of Eurydesma. Conularia 
= beds: several species of Conularia, Aviculopecten cf. serdobowae, 
| Serpulites warthi, Discinisca warthi. 

The Conularia beds comprise olive-green marine sandstones 
and shales; in places carbonaceous and have yielded Lower 
` Gondwana plants. They are found both in the Salt Range proper 
? and in its trans-Indus continuation. Recently a Conularia-bearing 
horizon in the Subansiri Forest Division, North-East Frontier 
. Agency in the northeastern part of India has been discovered 
! which contains a new species of Conularia and two new varieties 
of Chonetes carbonifera and a new genus of brachiopod (M.R. 
SAHNI and J.P. Srivastava, Journ. Pal. Soc. Ind., vol. 1, no. 1, 
| 1956). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos) (M. H. Kuan). 


meee TIMESTONE OA T STN E e Upper Triassic 
) (India). 
See: Table under JUVAVITES BEDS. 


BORALLING: LIMESTONE z.o. neies is Upper Cretaceous 
(India). 


See: TABLE UNDER JUVAVITES BEDS. 


Highest of three divisions of the marine Cretaceous rocks 
of Bagh (q. v.), previously recognised by early workers but for- 
mally marked off as a stratigraphical unit by P.N. Bose (Mem. 
Geol. Surv. Ind., vol. 21, pp. 2, 35, 42, 1884) following the name 
used by H.J. Carter (Journ. Bomb. Br. Roy. As. Soc., vol. 5, p. 
| 237, 1857). Bose correlates this stage with the Ariyalur of South 
India (loc. cit., p. 44). G. W. CHIPLONKER (Proc. Ind. Acad. Sci., 
) vol. 6 (B), p. 60; Ibid., vol. 7 (B), p. 300; Ibid., vol. 9 (B), p. 236; 
| Ibid., vol. 10 (B), pp. 98, 255; 1937-1940) has studied the Echi- 
noids, Rhynchonellids, Bryozoa and Lamellibranchs from the 
| Deola-Chirakhan marl and Coralline limestone horizons and 
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does not agree with Bose’s conclusions regarding the correlation 
with the South Indian Upper Cretaceous horizons. He remarks 
that the lamellibranch assemblage shows a mixture of affinities 
towards species ranging from Aptian to Senonian, a larger por- 
tion of them having Cenomanian affinities. 


(T. H. Howianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


CRIMSON. -CLAY =a dtm Scheie 0 eld. steel. Middle Eocene 
(Pakistan). 


See: CHHARAT SERIES. 


CUDDALORE SANDSTONES ........ Late Miocene-Pliocene 
(India). 


Named by H.F. BLhanrorp (Mem. Geol. Surv. Ind., vol. 4, pp. 
27, 165, 1862) from the town of Cuddalore, (11°43 : 79°49’). 
Various occurrences of beds referred to this series have been found 
south of Cuddalore, beds formerly referred to this series contain a 
rich Pliocene fauna, described by M. CossMANN (Journ. de Con- 
chyl., vol. 48, pp. 14-69, 1900; vol. 50, pp. 105-173; 1903; vol. 58, pp. 
34-86, 1911) and regarded by E. VREDENBURG as homotaxial with 
the Gwadar stage of Pakistan (Mem. Geol. Surv. Ind., vol. 50, 
p. 5, 1926). Among those species which occur both near Gwadar 
and at Karikal are — Surcula tuberculata, Trigonostoma cris- 
patum, Oliva mustelina, Mitra flammea, Cymia sacellum, Hindsia 
mekranica and Cerithium bonneti. R. Furon (Géologie de VInde 
Française, 1943) regarded the Karikal fauna as a local develop- 
ment of the upper part of the Cuddalore sandstones. See also 
F. E. Eames (Geol. Mag., vol. 87, pp. 238-240, 244-251, 1950). 
C. Jacos and K. Jacos (Proc. 7th International Botanical Con- 
gress, Stockholm, p. 573, 1950) consider the age of the under- 
lying lignite beds as probably late Miocene or early Pliocene. 


(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jaco). 


GUDDAPAH DEDS; secwak nati odra radni Precambrian 
(India). 


The representatives of the system known to T.J. NEWBOLD 
(Journ. Roy. As. Soc., vol. 8, p. 159, 1844) as the «Diamond 
Sandstone, and Limestone» in Southern India. They evidently 
include Kina’s Cuddapah and Kurnool systems (q.v.); for they 
are described as occupying an area of 9,000 square miles between 
the 13th and 17th parallels, stretching north as far as the left 
bank of the Kistna, near Waripilly and covering the eastern and 
central portions of the Eastern Ghats to Nagari, the adjacent 
table-lands of Cuddapah, Kurnool, Tirupati and part of North 
Arcot to the north frontier of Mysore. (See Cuddapah system). 


(T. H. HoLLAND, 1926). 
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CUDDAPAH SYSTEM ...s.srsroaibetis ternis Precambrian 
(India). 


Name given by W. Kme (Rec. Geol. Surv. In~., vol. 2, p. 5, 
1869; Mem. Geol. Surv. Ind., vol. 8, p. 1, 1872) from one of the 
districts in the Madras Presidency in which this system of unfos- 
siliferous, ancient strata is largely developed. The system is now 
included in the Purana group and regarded, like the Gwaliors, 
Bijawars, etc., as probably pre-Cambrian in age. The system has 
been subdivided as follows: — 


Kistna series, Srisailam quartzites. 
WOOO TCRt cae es cca ‘`. Kolamnala shales. 
Irlakonda quartzites. 
Nallamalai series, 
SRELI i a errs Cumbum shales. 
Bairenkonda quartzites. 
Cheyair series, 
EPSO See Toapatri (Pullampet) shales. 
Pulivendla (Nagari) quartzites. 
Papaghni series, 
MENU REEE. «lor. hase Fs Vaimpalli shales. 
Gulcheru quartzites. 


To the Cuddapahs Krne relegated such occurrences as the 
Pakhals and Penganga rocks. 
(T.H. HoLLAND, 1926). 


PIS UM SLA FES I S TITTIE ee ee Precambrian 
(India). 
The upper part of the Nallamallai series in the Cuddapah 
system. Named by W. KınG (Mem. Geol. Surv. Ind., vol. 8, p. 227, 
1872) from the village of Cumbum (15°34 : 79°9’) in the Kurnool 


district. 
(T.H. HoLLanD, 1926). 


CUTCH (KACH KUTCH) SERIES ootas sea Jurassic 

(India). 

The term «Kach Series» was used by O. FEISTMANTEL (Pal. 
Ind., Ser. 11, vol. 2, p. 3, 1880) while dealing with the Jurassic 
(Oolitic) flora of Kach, but does not appear to have been adopted 
by T. H. HoLLAND (Mem. Geol. Surv. Ind., vol. 51, 1926). C. S. Fox 
(Mem. Geol. Surv. Ind., vol. 58, p. 46, 1931) considers it to be a 
very convenient term in discussing the Jurassic strata in Western 
India — in Kach (Cutch), Kathiawar and Western Rajputana. 
See : Patcham, Chari, Katrol and Umia series. 


(M. S. KRISHNAN and K. JAcos). 


EEAO ESLA GEN ois a a A © aE E T ons ion tye è Jurassic 
(India). 


See: ATHGARH STAGE. 
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DAG“ BED oe Stet tered tee tcc E a AN a iene cen Miocene 
(Pakistan). 


Name used by C. L. GrressacH (Rec. Geol. Surv. Ind., vol. 25, 
p. 106, 1892) for beds exposed near Dag (71°46; 33°47’), which 
were originally supposed by W. Waacen [Salt Range Fossils, 
Geol. Results, Pal. Ind. (IX), vol. 4, p. 13] to be Attock slates. 
GRIESBACH considers them as more probably a flysch facies of the 
Upper Murree beds. 
(T.H. HoLLAND, 1926). 


DAGSHAIBEDS 22d ate wel na, cia ev a Lower Miocene 
(India). 
See: DAGSHAI STAGE. 


DAGSHAI STAGE ... s.o eones e. ags Lower-Middle Miocene 
(India). 


A sub-division of the Lower Sub-Himalayan system, after- 
wards the Sirmur series (q. v.) distinguished by H. B. MEDLICOTT 
(Mem. Geol. Surv. Ind., vol. 3, pt. 2, p. 17, 1864) and named from 
the hill station (30°53’:77°6’) in the Simla district. The rocks 
are grey or purple sandstone with purple or bright-red clays, 
without recognisable fossils, and were supposed to afford a con- 
formable passage from the Eocene Subathu to the Lower Mio- 
cene Kasauli beds. R.D. OLDHAM (unpublished note) thinks it 
possible that the Kasauli and Dagshai beds are local variations 
of the same stage or series. G. E. PILGRIM (Rec. Geol. Surv. Ind., 
vol. 41, p. 83, 1911-12) while admitting the existence of a great 
thickness of transitional beds which cannot be assigned with 
certainty to the Dagshai rather than to the Kasauli, regards the 
two series as in the main of distinct ages, the Dagshai however 
being markedly unconformable to the Subathu, and probably 
representing the lower portion of the Murrees (q. v.). 


(T. H. HoLLAND, 1926). 


DAIGAON? BEDS...) Poga 25 (PRD A A KTR Permian 
(India). 
See: PALI BEDS. 

DALCHIPUR SANDSTONE ......... Precambrian-Cambrian 


(India). 


Stage recognised by H. B. Mepticotr (Mem. Geol. Surv. Ind., 
vol. 2, p. 6, 1860) in his Semri (afterwards Lower Vindhyan) 
series in Bundelkhand. From the town of Dalchipur (24°10’: 
79°5/). 

(T. H. HOLLAND, 1926). 
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OED Ce 1 3 oa a EKSE ARa Archaean 
(India). 


A series of schists and gneisses covering a large part of the 
Darjeeling district and the Duars. Named by F.R. MALLET (Mem. 
Geol. Surv. Ind., vol. 11, p. 12, 1874) from Dalinkot (27°1’ : 88°46’). 
The beds appear to underlie and pass gradually into the Dar- 
jeeling (Sikkim) gneissose granite; they also appear to overlie 
the Damuda and the Baxa series, but the apparent position is 
due to inversion. L.L. FERMOR (Rec. Geol. Surv. Ind., vol. 42, 
p. 91, 1912) regards the Dalings as equivalent to the Peninsular 
Dharwars and older.than the associated gneissose granites. 
L. R. WAGER (« Everest 1933», p. 335, 1934; Rec. Geol. Surv. Ind., 
vol. 74, pt. 2, p. 186, 1939) correlates the Daling series with his 
Mount Everest pelitic series. 

See also J.B. AupEN (Rec. Geol. Surv. Ind., vol. 69, pp. 161- 
63, 1936). A. LAHIRI (Quart. Journ. Geol. Min. Met. Soc. Ind., 
vol. 13, No. 1, 1941) regards the Daling series to be of Archaean 
age and he includes Baxa series of MALLET as his Upper Stage of 
Daling of MALLET). See also Darjeeling gneiss. 


T. H. HoLLAaND, 1926; M.S. KRISHNAN and K. JAcoB). 


EE Ee EEE Me e ea E a ANE Archaean 


(India). 


A band of epidioritic rocks occurring at the top of the Iron 
Ore Series in Chota Nagpur, and forming the conspicuous hill 
of Dalma (22°53 : 86°17’) in Manbhum. (See V. BALL, Mem. Geol. 
Surv. Ind., vol. 18, p. 78, 1881; J. M. Mactaren, Rec. Geol. Surv. 
Ind., vol. 48, p. 191, 1917; and J. A. Dunn, Mem. Geol. Surv. Ind., 
vol. 54, p. 11, 1929). Also see (Rec. Geol. Surv. Ind., vol. 68, Gen. 
Rep., 1934; Gen. Rep. Rec. Geol. Surv. Ind., vol. 69, 1935; 
J. A. Dunn, Mem. Geol. Surv. Ind., vol. 69, pt. 2, 1942). 


(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jacos). 


DAMDAMA SLAGET oisaerse irii et ce cet Precambrian 
(India). 


A local sub-division of the Alwar series, named by C.A. 
Hacker (Rec. Geol. Surv. Ind., vol. 10, p. 86, 1877) from the 
village of Damdama (26°55’:77°17’) in the Bharatpur State, 
Rajputana. Described by A. M. Heron (Rec. Geol. Surv. Ind., vol. 
48, p. 191, 1917) as by far the thickest division of the Alwars, 
composed mainly of quartzites with a marked development of 


conglomerates. 
(T. H. HoLLAND, 1926). 


DAMUDALSERIES eor ae ea a E E E Permian 
(India). 


T. OLDHAM (Journ. As. Soc. Beng., vol. 25, p. 253, 1856). 
Named after the Damuda river which runs through the Jharia 
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(Damuda series, continued) 
and Raniganj Coalfields. This series forms the middle part of 
the Lower Gondwanas, and was regarded by W.T. and H.F. 
BLANFORD as not younger than Permian (Mem. Geol. Surv. Ind., 
vol. 1, pp. 46, 56, and 84, 1859). W. T. BLanrorp sub-divided the 
Damudas into three stages (Mem. Geol. Surv. Ind., vol. 3, p. 29, 
1861) viz. 

3. Raniganj «series >. 

2. Ironstone Shales. 

1. Lower Damudas, afterwards called Barakars (q. v.). 


G. de P. Cotter (Rec. Geol. Surv. Ind., vol. 48, p. 28, 1917) 
regarded the age as Permian. The flora, which was described by 
O. FEISTMANTEL (Pal. Ind., Ser. 2, vol. 3) contains several species 
of Glossopteris and of Gangamopteris, also Sphenophyllum 
speciosum and Cordaites hislopi, and may possibly point to a 
Lower Permian age (see A.C. SEWARD : Plant Life through the 
Ages, pp. 266 and 269, 1931). The absence of Gondwanidium 
validum a species characteristic of the Karharbaris as well as 
many of the Karharbari plants is an argument against including 
the Karharbaris with the Damudas, but C.S. Fox (Mem. Geol. 
Surv. Ind., vol. 58, p. 55, 1931 and Mem. Geol. Surv. Ind., vol. 59, 
pp. 12-13, 1934) includes the Karharbari stage (qg.v.) with the 
Damudas. 

(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. JAcos). 


DANGOT SANDSTONE .............. Pliocene-Pleistocene 
(Pakistan). 


Name used by A.B. WYNNE (Rec. Geol. Surv. Ind., vol. 10, 
p. 120, 1877) for Siwalik rocks near Kalabagh, considered equi- 
valent to the Upper Siwaliks. W. Waacren (Geol. Results: Salt 
Range, Pal. Ind., Ser. 13, vol. 4, p. 17) considers them to be 
Middle Siwaliks. The name is from Dangot hill (82°59; 71°40’) 
near the Indus river, east-north-east of Kalabagh in the Mian- 
wali district. 


(T.H. HoLLAND, 1926). 


DAONELLA BEDS 
(India). 


Term first used by C. L. GriespacH (Mem. Geol. Surv. Ind., 
vol. 23, p. 66, 1891) for beds of Ladinic and Carnic ages in the 
Himalaya. C. Diener (Mem. Geol. Surv. Ind., vol. 36, part 3, pp. 
13, 73, 1912) divides the Daonella Beds into. 

2. Daonella Limestone (Upper Ladinic to Lower Carnic) with 
Styrites lilangensis, Celtites trigonalis, Rimkinites nitiensis, Mo- 
nophyllites cf. wengenensis, Joannites kossmati. 

1. Daonella Shales, (Ladinic) with Protrachyceras archelaus, 


P. langobardicum, Hungarites pradoi, Daonella lommeli. See under 
Juvavites beds. 


(T.H. Hoxtianp, 1926; M.S. KRISHNAN and K. JACOB). 


OG. TEMA S30, OR eee Triassic 
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DAONELLA LIMESTONE ......... (Ae A Triassic 
(India). 


See: DAONELLA BEDS. 


DAONELLA INDICA (Limestone with ...) ......... « Triassic 
(India). 


See: LILANG SYSTEM. 


ODPAD INADA A PORTE eRe ng cn wns ate ere-e exes an Pen ok Triassic 
(India). 


See: DAONELLA BEDS. 


DARJEELING GNEISS ort: Si ca ean ass «Vanes Archaean 

(India). 

F. R. Matitet (Mem. Geol. Surv. Ind., vol. 11, pt. 1, 1874). 
Highly micaceous rocks overlying the Daling series and contai- 
ning hornblende, occasionally garnet, tourmaline and kyanite 
etc. The gneiss is much foliated and crumpled. It is found to the 
south of Sikkim, in Darjeeling, and also in Nepal. G. O. DyHREN- 
FURTH and to some extent L.R. Waacer (Everest 1933, p. 327) 
favour the view that the Darieeling gneiss and the Dalings are 
two distinct series separated by a thrust plane. A.M. HERON and 
J.B. AupEN (Rec. Geol. Surv. Ind., vol. 69, pp. 162-63, 1936) 
think the Daling series and Darjeeling gneiss to be the lower 
and upper portions of the same succession and that they are of 
sedimentary origin. The upper part has been injected and meta- 
morphosed by granite magma under stress. L. L. FERMOR (Rec. 
Geol. Surv. Ind., vol. 42, p. 92, 1912) had also adopted a some- 
what similar explanation and assigned Archaean age to the 
Darjeeling gneiss. See also S. K. Ray, Quart. Journ. Geol. Min. 
Met. Soc. Ind., vol. 7, No. 1, 1935. Also refer to Daling series. 


(M.S. KRISHNAN and K. JAcos). 


DECCAN TRAP ........ Upper Cretaceous to Lower Eocene 

(India). 

Name applied to the expanse of plateau basalt which cover 
200,000 square miles of country in peninsula India and first 
used by W.H. Sykes (Geol. Trans., Ser. 2, vol. 4, pp. 409-432, 
1833) but the formation was described as early as 1823 by F. 
DANGERFIELD (MALCOLM’s Central India, vol. 2, 1923). The common 
type is dark green to black basalt without olivine, (see C. A. 
McManon, Rec. Geol. Surv. Ind., vol. 16, p. 42, 1883; vol. 20, p. 
111, 1887; C. S. Mmptemiss, id., vol. 22, p. 226, 1889; H.S. Was- 
HINGTON, Bull. Soc. Geol. Amer., vol. 33, p. 765, 1922). The 
Deccan Trap is believed to be in the main surface flows, but 
C. S. Fox (Rec. Geol. Surv. Ind., vol. 54, p. 125, 1922) notes indi- 
cations of a sill in the upper traps of Bombay. In Kathiawar, 
local differentiation has given rise to rhyolitic lavas, sometimes 
pumaceous, (L. L. FERMOR, Rec. Geol. Surv. Ind., vol. 34, p. 149, 
1906). Ash beds, bole beds and calcareous lacustrine beds occur 
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between the flows, (see Intertrappean). In geological age the 
Deccan Trap is newer than the Lameta beds, but these are re- 
garded by C. A. Matiry (Geol. Mag., vol. 68, p. 281, 1931) as 
ranging from Turonian to Campanian, (see Lameta series). The 
section in Sind shows (see Rec. Geol. Surv. Ind., vol. 36, pp. 180, 
181, 186, 1908) that the basalt there is older than the Ranikot 
(Lower Eocene). 

H.C. Das Gupta (Quart. Journ. Geol. Min. Met. Soc. Ind., 
vol. 5, No. 2, pp. 59-66, 1933) discovered Venericardia (Cardita) 
beaumonti in the Infra-trappeans near Rajamahendri and fixed 
their age as uppermost Cretaceous. As there is an unconformity 
between them and the Trap the latter is placed as Tertiary. 
L. R. Rao, S.R.N. Rao and K. S. Rao (Proc. Ind. Acad. Sci., vol. 3, 
pp. 157-164, 1936) on the evidence of plant fossils (Chara and 
Acicularia) obtained from the Inter-trappeans near Rajama- 
hendri assign an Eocene age to the Trap. (See also Pal. Ind., 
N.S., vol. 29, Mem. 2, 1940), Based on the occurrence of the palms 
Palmoxylon, Azolla and Nipadites in the Inter-trappeans B. SAHNI 
regarded the Trap as Eocene in age (Cur. Sci., vol. 3, pp. 134- 
136, 1935). S.L. Hora (Rec. Geol. Surv. Ind., vol. 73, pp. 267- 
292, 1939) describes the fossil fish-scales from the inter-trappeans 
and considers them to be not older than Lower Eocene. The 
work on the Helium ratios carried out by V.S. Duprey with a 
few of the rocks gives a Lower Tertiary age to the basalts (Gen. 
Dis. Proc. 24th Ind. Sci. Cong., pp. 459-471, 1937). Also see Gen. 
Pres. Adr., by B. Saunt, Proc. 27th Ind. Sci. Cong., 1940. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. JAcos). 


DEHINGISERIBS Snore tees cote N Upper Tertiary 
(India). 
See: DIHING SERIES. 

DECAL SISLEM reee e ore ceucvsanicierc sree Precambrian 
(India). 


Named by C.A. Hacket (Rec. Geol. Surv. Ind., vol. 14, p. 
281, 1881) because the quartzites which form such a prominent 
constituent of the series continue from Rajputana to the famous 
ridge near the city of Delhi (28°39 : 77°14). Regarded by 
A.M. Heron as lying unconformably above the Aravalli system; 
but cut through locally by pegmatites, granites and epidiorites 
(Rec. Geol. Surv. Ind., vol. 48, p. 187; Mem. Geol. Surv. Ind., 
vol. 45, part 1, 1917). The Delhi system in the above Memoir 
was divided into — 

Ajabgarh series. 

Hornstone breccia. 

Kushalgarh limestone. 

Alwar series. 

Raialo limestone and quartzites. 

Further work has led Herron to the conclusion that the 
Hornstone breccia and Kushalgarh limestone are confined to 
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north-eastern Rajputana, and that the Raialos must be excluded 
from the Delhis to form a separate unit intermediate in age 
between the Delhis and the Aravallis (Rec. Geol. Surv. Ind., vol. 
62, p. 172, 1929). The Delhis extend from Delhi throughout 
Rajputana to Gujarat as a great synclinorium and consist of 
quartzites, mica-schists and limestones or calc-gneisses. The 
exposures are fuller and much broader in the main synclinorium 
in Ajmer-Merwara and Mewar. For a special discussion of 
nomenclature see HERON’s memoir (vol. 45, p. 105) in which also 
(p. 111) he considers the relation of the Delhi system to the 
Peninsular Purana formations. See also A.M. Heron (Mem. 
Geol. Surv. Ind., vol. 79, 1953). 

The Delhi System lies over the gneisses and the Raialos 
with a great unconformity and is in turn overlain unconformably 
by the Lower Vindhyans. The unconformity at its base is taken 
to represent the eparchaean interval. The Delhi System is cor- 
related with the Cuddapahs, both consisting of about equal 
thickness of sediments, namely 20,000 feet; but the Delhis differ 
from the Cuddapahs in that they have been subjected to mountain 
building forces and to extensive folding, faulting and igneous 
intrusions. The Cuddapahs are comparatively less disturbed, and 
even that only in the eastern part of their exposures where the 
argillaceous strata have developed cleavage but have not been 
converted into schists. 

The general succession in the main synclinorium is shown 
in the accompanying table. 

The succession is fully developed in Alwar, where two extra 
horizons namely Kushalgarh Limestone (1,500 feet) and Horn- 
stone Breccia (small but variable thickness), intervene between 
the Alwar and Ajabgarh Series. The Alwar Series are rather 
unevenly developed in the various exposures, They die out in the 
middle portion of the syncline but reappear again in the south 
where faulted outliers appear in an inverted position under the 
Aravallis. The Ajabgarh Series often show injections of pegmatites 
and aplites which have produced composite gneisses in different 
places. The Calc-Schists are thinly bedded flaggy biotitic limes- 
tones which, when metamorphosed, have become schistose with 
the development of tremolite, diopside, biotite and feldspar and 
consists of dark and white bands. In the extreme south they are 
found in an unmetamorphosed condition. The Calc-Gneisses, on 
the other hand, are coarse and contain much carbonate in the 
less metamorphosed areas such as those east of Beawar where 
they are 3,000 feet thick, and also in Merwara. They are mainly 
darkbanded siliceous limestones, When followed along the strike 
they become more metamorphosed and gneissose. They are ge- 
nerally more massive and harder than the Calc-Schists. Their 
south-eastern border in the south is a shear zone along which 
Erinpura Granite has been intruded. Near the batholith of Mt. 
Abu, the Calc-Gneisses are very profusely injected with granitic 
materials. 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jaco). 
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DE NVC Ame LAGE Pee ciot E ta Reet eh ciaeaebese Triassic 
(India). 


H. B. Mepiicott (Mem. Geol. Surv. Ind., vol. 10, p. 153, 1872). 
Named after the Denwa River north of the Pachmérhi plateau 
in the Central Provinces. The only fossil, Mastodonsaurus indi- 
cus, is regarded by G. de P. CoTTER as indicating an Upper 
Triassic or Rhaetic age (Rec. Geol. Surv Ind., vol. 48, p. 25, 1917) 
showing that the age is close to that of the Maleri and Tiki beds 
(q. v.). H. CROOKSHANK (Mem. Geol. Surv. Ind., vol. 66, p. 227, 
1936) finds that the Bagras pass laterally in many places into 
the Denwas, and so must be in part contemporaneous with them. 
He confines the Denwas to those sandstones and red clays which 
undoubtedly overlie the Pachmarhis. See also Motur beds. 


(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jacos). 


DEO AN LGIMESTONE ooo cers raaua uasi Lower Palaeozoic 
(India). 


Named by R. D. OLDHAM (Rec. Geol. Surv. Ind., vol. 16, p. 195, 
1883) from the Deoban peak (30°45’ : 77°56’) north of Chakrata. 
Pale grey limestones, often dolomitic, mephitic, and sometimes 
oolitic, with cherty concretions. Regarded by G.E. PILGRIM and 
W.D. West as intermediate in age between the Blaini Boulder 
Bed (Talchir or Upper Carboniferous) and the Jaunsars (age 
unknown, believed Pre-Cambrian), (Mem. Geol. Surv. Ind., vol. 
53, p. 44, 1928). 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos). 


DEOLA AND CHIRAKHAN MARL ...... Upper Cretaceous 
(India). 


Middle division of the Bagh Cretaceous beds recognised by 
P.N. Bost (Mem. Geol. Surv. Ind., vol. 21, pp. 2, 35, 39, 1884) 
and regarded as approximately equivalent to the Trichinopoly 
stage of the Coromandel Cretaceous formations (loc. cit., p. 41). 
Deola (22°20’: :75°12’) and Chirakhan (22°23’: 75°12’) are villa- 
ges in the Lawani district of the former Indore State. See also 
Coralline Limestone. 

(T. H. HoLLAND, 1926). 


DURNE PASS PEDI serako Gd» We vente EA ove Lower Eocene 
(Pakistan). ; 


Name given by Davies and Prrorps (Pal. Ind., N. S., vol. 24, 
Mem. 1, p. 14, 1937) to the lowermost of the three divisions of the 
Eocene (Ranikot) in the Punjab Salt Range (Pal. Ind., N.S., vol. 
24, Mem. No. 1, p. 14, 1937) well developed in the Dhak Pass, 
north west of Nammal (32°40 : 71°49’). The beds include sand- 
stones, sandy shales, carbonaceous shales with occasional thin 
limestone bands and attain a thickness varying from 20 to 100 
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feet. A ferrugineous pisolite occurs at their base which serves as 
a marker bed in distinguishing the underlying Jurassic rocks 
from the overlying Dhak Pass beds both of which have other- 
wise a more or less similar lithology. The pisolite varies in 
thickness from 5 to 10 feet and has been considered possibly to 
represent the old land surface on which the Tertiary rocks were 
deposited. The Hangu shale (q. v.) and the Dhak Pass beds have 
a similar lithology (Davies L.M., Pal. Ind., N.S., vol. 15, pp. 9- 
10, 1930) and it was suggested by E.R. Grr (Rec. Geol. Surv. 
Ind., vol. 69, p. 71, 1935) that the Dhak Pass beds should be 
correlated with the Hangu shale, but the fauna of these two 
formations has little in common and suggests «that the incur- 
sion of the Ranikot sea into the Salt Range area may have been 
at a somewhat later date than its invasion of the region to the 
north west» (PINFOLD E.S., Pal. Ind., N.S., vol. 24, Mem. No. 1, 
p. 6, 1937). 

The Dhak Pass beds are locally rich in fossils and the follo- 
wing Molluscan species have been identified by L.R. Cox. 

Cassidaria cf. archiaci, Crassatella cf. blanfordi, C. salsensis, 
Crommium dolium, C. rouaulti, Diplodonta cf. hindu, Euspiro- 
crommium oweni, Liotia imperforata, Lucina mnoorpoorensis, 
Lucina vredenburgi, Megalocypraea ranikotensis, Neoathleta cf. 
sihurenis, Ostrea pharaonum, Pachycrommium flemingi, Proto- 
cypraea kohatica, Terebellum distortum, Velates noetlingi, Vela- 
tes perversus. 

L.M. Davies (Pal. Ind., N.S., vol. 24, Mem. No. 1, 1937) 
records the following species of foraminifera. 

Operculina cf. canalifera, O. subsalsa, Miscellanea miscella, 
Lockhartia haimei, Lockhartia conditi, Lepidocyclina (Poly- 
lepidina) punjabensis. 

Smout and Haque (Rec. Geol. Sur. Pak., vol. 8, pt. 2) have 
shown that true Miscellena does not occur in these beds. They 
have also shown that Lepidocyclina (Polylepina) punjabensis is a 
synonym of Actinosiphon tibetica (Douvillé). They have also 
recorded the occurrence of Davisina langhami in these beds. 

HaquE has also recorded the following species of small fora- 
minifera in these beds: Epistominella dubia, Pseudogloborotalia 
ranikotensis, (Palaeontologica Pakistanica, vol. 1), 


(MM. H. Kuan, A. F. M. M. Haque). 


DHANDRAUL QUARTZITE ........ Precambrian-Cambrian 

(India). 

J.B. Aupen (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 184, 
1933). Generally fine grained white quartzite with occasional 
presence of ripple marks, occurring at the top of the Upper 
Kaimurs of the Vindhyans in the Son valley. (Dhandraul — 
24°37": 88°12"), 

See: KAIMUR SERIES. 

(M.S. KRISHNAN and K. Jacos). 
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DHANJORI GROUP ce cn ck cece cee nuwueaen Archaean 
(India). 


J. A. Dunn (Mem. Geol. Surv. Ind., vol. 69, part. 2, 1942). 
A group of sandstone-quartzites, varying to conglomerates with 
the overlying lavas resting unconformably on the Iron-Ore stage 
in South Dhalbhum, south of the shear zone. Named after the 
hill. Dhanjori Pahar (22°38’ : 86°20’) in Dhalbhum in Bihar. 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jaco, 1955). 


DRARMSALA BEDS ece dian owns wun sie e wid Lower Miocene 
(India). 
Named by H. M. Lanrri (Rec. Geol. Surv. Ind., vol. 74, part. 1, 
p. 70, 1939) after Dharmsala (32°13’: 76°19’) which is situated 
in Sirmur. The beds contain red and orange clays at the top and 
fine to medium-grained sandstones with plant impressions at 
places, below. He later correlated the upper beds with Middle 
Siwalik on lithological grounds and restricted the name to the 
lower group with fine-grained sandstones and plant remains 
(Rec. Geol. Surv. Ind., vol. 78, part 1, p. 79, 1949). H. B. MEDLICOTT 
regarded them as Nahan (Mem. Geol. Surv. Ind., vol. 3, part 2, 
p. 150, 1864) but G.E. Pimcrmm mapped them as Kasauli. 
H. M. LAHIRI on the basis of their stratigraphical position consi- 
dered them equivalent to the Kasaulis which they resemble 
lithologically to a great extent (Rec. Geol. Surv. Ind., vol. 79, 
part 1, p. 121, 1953). 
(M.S. KRISHNAN and K. JAcos). 


DETAR WAR SISTEMIN. PESUT. AHONT ko ea. Archaean 

(India). 

R. B. Foote in 1882 indicated that in South India three sub- 
divisions would have to be recognised among the crystalline rocks 
to distinguish those intermediate in character between the typi- 
cally schistose and the typically granitoid rocks of Mysore and 
the South Mahratta country (Rec. Geol. Surv. Ind., vol. 15, p. 
202). In 1886 he proposed to distinguish those which he described 
generally as « sub-metamorphic » by the name of Dharwar (Rec. 
Geol. Surv. Ind., vol. 19, p. 98), from the district and town in 
the southern part of the Bombay state. He regarded the 
Dharwars as resting unconformably on the granitoid gneisses, 
and to be younger generally than the rest of the crystalline 
complex. The bands of Dharwars exposed in South India were 
regarded as mere remnants of a great spread of the system of 
rocks which once covered the gneisses (Mem. Geol. Surv. Ind., 
vol. 25, p. 74, 1895). The rocks of the system include hornblen- 
dic and chloritic schists, hematitic quartzites, phyllites and 
sometimes metamorphosed conglomerates. The hornblende-schists 
are sometimes altered basic igneous rocks which occasionally 
retain the original diabasic structure. The whole assemblage of 
rocks thus resembles generally those known as the Lower 
Huronian of Canada, and various occurrences of the kind asso- 
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cated with the Archaean basement complex in different parts 
of the world. Some of the gneissose granites show locally an 
intrusive trespass with regard to the Dharwars; in other cases 
pebbles of gneiss are found in the conglomerates of the Dhar- 
wars. It thus appears that some of the gneissose granites are 
younger and some much older than the typical Dharwars. But 
there is a marked contrast between the age of the Dharwars 
and associated gneisses and schists and the unmetamorphosed 
Cuddapahs and other sedimentary rocks resting on them; hence 
the various kinds of gneisses and schists have been grouped 
with the Dharwar types to form the Archaean group (T.H. 
HoLLAND, Imper. Gazetteer, vol, 1, p. 59, 1907; Trans. Min. and 
Geol. Inst. Ind., vol. 1, p. 47, 1906). This arrangement differs 
from that recognised by R. B. Foort, who regarded the Dharwar 
system as essentialy younger than the associated gneisses, which 
he considered to be Archaean (Mem. Geol. Surv. Ind., vol. 25, 
p. 26, 1895). T. J. NEWBOLD and others in the earlier part of the 
nineteenth century referred to the Dharwars as «hypogene 
schists », and regarded them as older than the associated gneissose 
granites. 

W.F. SMEETH (Journ. & Proc. As. Soc., Beng., N.S., vol. 11, 
pp. 141-151, 1915; and Bulletin No. 6, Dept. of Mines Geology, 
Mysore State, 1916) has split the Dharwars of Mysore into two 
divisions, hornblende-schists and epidiorites (altered lava flows) 
below, with chlorite schists above. The so-called « conglomera- 
tes » at the base of the hornblende-schists in the Kolar belt and 
at various horizons above in other areas were considered as 
autoclastic crush formations. SMEETH (Mysore Geol. Dept. Re- 
cords, vol. 11, General Report, p. 36, 1910) gives the following 
sequence for the Chitaldrug Schist belt from above downwards: 

7. All dolerite dykes so far as known. 

6. Chitaldrug granite. 

5. General gneissic complex forming the bulk of the country 
on either side of the schist belt and intrusive into the latter. 

4. Intrusive granitic material, including the so-called ferru- 
ginous sandstones of the Guddadrangavanhalli (G. R.) formation 
and Aimangala conglomerate. Age doubtful. . 

3. Mallapanahalli crush conglomerate. 

Relative ages of 4 and 3 doubtful. 

2. Chitaldrug formation : 

(a) Grey trap, intrusive with the chlorite schists. 
(b) Chalybitic traps. 
(c) Chloritic schists and ferruginous quartz schists. 

The G. R. formation probably consists of local alterations of 
these rocks. 

1. Javanhalli formation : 

(a) Dark hornblende schists and epidiorites. 
(b) Quartz-magnetite rocks. 
(c) Quartzites or quartz schists. 
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In the Shimoga area, the Shimoga schists would seem to 
correspond to the Chitaldrug formation, while in the Kolar belt 
the Kolar schists are equivalent to the Javanhalli. 

The Mysore Geological Department in their work on the 


Dharwars have come to the conclusion that as a whole they are 
older than the gneissic complex with which they are associated. 


L.L. FERMOR (Journ. As. Soc. Beng., N.S., vol. 15, clxxii- 
clxxviii, 1919) agrees with the Mysore Geological Department 
in regarding the Dharwars as the oldest known rocks, but consi- 
ders that they are in part sedimentary in origin and must thus 
have had predecessors which are not yet identified with cer- 
tainty. Observations made by H.C. Jones on the Iron Ore series 
of Chotanagpur (gq. v.) tend. to show that important fractions of 
the formations generally identified on lithological grounds as 
Dharwars may be of ages as different, say, as the Keewatins 
(with Coutchichings) of Ontario and the Timiskaming schists. 

Investigations by B. Rama Rao (Presidential Address, Proc. 
23rd Ind. Sci. Congr., 1936) have disclosed concrete evidences of 
sedimentation. Well preserved signs of current bedding, ripple 
marks, rain prints and sun cracks have been discovered in some 
of the exposures of quartzites of the Shimoga schist belt. Some 
of the conglomerates in parts of the Shimoga and Chitaldrug 
schist belts are found to be of sedimentary origin. He indicates 
that in the less metamorphosed regions of Mysore, it is possible 
to classify the Dharwars into three divisions, not so much on 
lithological grounds as was done previously, but on the strength 
of clearly recognisable unconformities. The probable sequence of 
rock formations in the Shimoga belt is as follows: 


UPPER DHARWARS 


Komaranhallt series. 

(e) Ferruginous quartzites and cherty ferruginous slates with 
thin intercalations of argillitic layers and probably of ash 
beds. (Rain prints and sun cracks are seen in some exposures). 

(d) Friable ferruginous silts and micaceous ferruginous grits 
intercalated with thin bands of limestone towards the top. 
Basic hornblendic sills. 

(c) Argillitic and calcareous silts, and fine grained quartzites 
with minute grains of opalescent quartz. 

(b) Quartzites. 

(a) Jandimatti and Kaldurga conglomerates, containing pebbles 
of mostly granitic rocks. 


MIDDLE DHARWARS 


Granite porphyry masses of Rangandurga, Balekal and gra- 
nites of Honnali, Shimoga and adjacent parts. 


Hosur series. 
(e) Banded haematite quartzites (Chandigudda outcrops). 
(d) Limestones, dolomites and siliceous limestones. 
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(c) Phyllitic and chloritic schists, grey and greenish. 

(b) Sericite-grits and quartzites with coarse grains of opales- 
cent quartz. 

(a) Conglomerates (showing pebbles of « Quartzites » and quartz- 
porphyries), felspathic grits and graywackes. 


LOWER DHARWARS 

Igneous complex. 

(c) Sills of quartz-porphyry, felsite and other types of acid intru- 
sives and their schistose phases. 

(b) Acid and intermediate flows - rhyolites, keratophyres, etc., 
with intercalated tuffs and ash beds now seen as dark grey 
or bluish argillitic layers and beds, altered in places into 
compact hornstones in contact with (c). 

(a) Compact greenstone and greenstone-schists, some micaceous 
or calciferous chloritic schists, etc. (Basic and intermediate 
lava flows probably with admixed altered ash beds). 


The term Dharwar is now commonly used for similar for- 
mations in northern parts of the Peninsula, some of which have 
been known by such local names as Champaner (now found to 
be identical with the Aravallis), Chilpighat, Bihar transitions, etc. 

The Dharwar rocks are now recognised as the oldest 
Archaeans in most of the areas. The oldest Dharwars are pro- 
bably of igneous origin, the sedimentary material gradually 
increasing in the younger strata. In several areas a part of 
Dharwars is characterised by the association of crystalline limes- 
tones and manganese-bearing rocks, and another part by banded 
ferruginous rocks and iron ores. These associations can be used 
as criteria for correlation, on the assumption than these special 
types of sediments were deposited at specific periods of the 
earth’s history; for example, the manganese and marble associa- 
tion as seen in the Sausar Series, Gangpur Series, the Cham- 
paners of Gujerat, part of Aravallis, the lower portion of Jub- 
balpur rocks, the rocks of the Eastern Ghats with Kodurites and 
marbles and such exposures at Mysore like the Sakarsanite and 
Bandite Series belong to an older series than the iron-ore bearing 
rocks of the Iron-ore Series of Chhotanagpur and Bastar, the 
Sakoli Series, Chilpighat Series, the Dharwars of the type area, 
the Shillong Series, the Middle Dharwar of Mysore, etc. 

The Dharwar System invariably includes basic rocks which 
have been folded with them and metamorphosed. 

A rough correlation of the Dharwars and related formations 
of the Peninsular region is given below: 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


DHOK PATHAN STAGE 
(Pakistan; India). 


Name due to G.E. Pirerm (Rec. Geol. Surv. Ind., vol. 43, 
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(Dhok Pathan Stage, continued) 


pp. 40, 278, 307, 1913) from a village in the Soan River (72° 14’; 
33° 7’) in Attock District for the middle sub-division of the 
Middle Siwaliks. The stage usually forms the upper part of the 
Middle Siwaliks, since the uppermost division Bhander Beds 
(q.v.) are developed in very few sections and usually absent. 
It consists of orange clays and cream-white and greenish sand- 
stones and rests upon the Nagri stage (q.v.) with a basal con- 
glomerate, which however is not developed everywhere, but at 
places the conglomerate beds attain a thickness of over 100 feet. 
G. de P. COTTER (Mem. Geol. Surv. Ind., vol. 55, pt. 2, pp. 115- 
121) based on the mapping of LAHIRI regards the conglomeratic 
facies as a lateral change of the Dhok Pathan Stage and not 
due overlap of a newer stage. W.D. GIL (Quart. Journ. Geol. 
Soc., London, vol. 107, pt. 4, pp. 378-379) does not agree with 
COTTER’s view in placing the entire thickness of conglomerates 
in the Dhok Pathan Stage. According to him the two lowest 
conglomerate horizons, which occur in massive sandstone on the 
Jhamat fold are of Nagri age. From beds below the highest 
conglomerates on the northern flank of the Jhamat fold Acerathe- 
rium cf. lydekkeri, Tragocerus sp. and Hippopotamus sp. were 
collected which sugget a Dhok Pathan age. G. E. PILGRM (Rec. 
Geol. Surv. Ind., vol. 40, p. 192) identified the genus Siva- 
therium from a metatarsal bone from the uppermost conglo- 
merate at Makhad and referred those to the Upper Siwalik. GILL 
(op. cit. p. 378) agrees with PiuGRim’s conclusion and places the 
uppermost conglomerates and succeeding beds in the Upper 
Siwalik. 


Its equivalents are found in Udhampur and Jammu districts, 
Jammu, Kashmir (Rec. Geol. Surv. Ind., vol. 73, pt. 1, pp. 92, 94, 
1938). 


The fauna of the Dhok Pathans has been described in great 
detail by R. LYDEKKER (Pal. Ind., n. ser., vols. 1 to 4) and G. E. 
PILGRIM (Rec. Geol. Surv. Ind., vol. 37, p. 139; vol. 40, p. 63, 185; 
vol. 43, p. 264; vol. 44, pp. 225, 265; vol. 45, pp. 1, 138, 226; 
vol. 61, p. 196; Pal. Ind., N.S. 4, vol. 1; vol. 8, p. 4; vol. 18). The 
stage is charaterised by the abundance of Hipparion, by the pre- 
sence of Dinotherium together with Mastodon and Stegodon, the 
last genus making an earlier appearance than in Europe. Sustitan 
and Tetraconodon magnus represent the Suidae, while the Giraf- 
fidae contain the Pikermi genus Helladotherium. PILGRM™M regards 
the Dhok Pathan fauna as homotaxial with the Pikermi fauna, 
but MatrHew (Bull. Am. Mus. Nat. Hist., vol. 56, pp. 450-452) 
considers that the Giraffidae (Brahmatherium and Hydaspithe- 
rium) of the Dhok Pathans are more advanced compared with 
anything found in Pikermi, Samos, Maragha or China. PmeGrm 
has supported a Pontian age for the Dhok Pathans while Mart- 
THEW thinks that the Dhok Pathan fauna may be as late as 
Pliocene. 


M. H. Kwan). 
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DROSATOOLTIE oy ek ove eek tN woe cave Upper Jurassic 
(India). 


W. WaaceEN (Pal. Ind. Ser. 9, vol. 1, Introduction, 1873). Name 
given to oolitic limestone forming the uppermost horizon of the 
pe — of Cutch. Named after the village of Dhosa (23° 19’; 

° 41°). 

Both Raj Natu (Quart. Journ. Geol. Min. Met. Soc. Ind., 1932, 
vol. 4) and S. K. Acrawat (C. R. Ac. Sci., Paris, 1955, t. 240, n° 18) 
consider the choice of this term as improper. The latter (S.K.A.) 
uses the name Mebha oolite for this horizon (see : Mebha oolite). 

Regarded as Oxfordian in age by Waacen. L.F. Spatu (Pal. 
Ind., vol. 9, mem. n° 2, pt. 6, 1933) on fossil evidence assigns 
it to Upper Divesian to Argovian. The important ammonites of 
the bed are Peltoceras, Aspidoceras and Perisphinctes. S.K. 
AGRAWAL (Annales C.E.D.P., Paris, n° 19, 1956) prefers to put it 
as Callovo-Oxfordian. 

See also : Chari series. 


(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


DIAMOND SANDSTONE, AND LIMESTONE 
Precambrian-Cambrian 


T. J. NewBorn (Journ., Roy. As. Soc., vol. 8, p. 156, 1844) 
used this expression to include «beds of limestone, sandstone, 
sandstone-conglomerate (the latter often imbedding diamonds), 
argillaceous, arenaceous, and siliceous schists» which he found 
«resting immediately on the hypogene and plutonic rocks» in 
Southern India. From this account of their geographical distri- 
bution NErwsoLp evidently had in mind the formations now 
known as Cuddapah and Kurnool as well as the equivalent 
Kaladgis, ete. He describes their occurrence in isolated patches 
as Cuddapah beds, Godavery beds, South Mahratta country beds 
and Hyderabad beds. NEwBOLD considered (ibid., vol. 12, p. 91) 
that the limestones and associated sandstones might be Carbo- 
niferous or Devonian, but he pointed out that the only apparently 


organic structures found were obscure. 
(T.H. HoLLAanND, 1926). 


DIHING SERIES (DEHING) .......... Pliocene-Pleistocene 

(India). 

Name applied by F. R. Mattet (Mem. Geol. Surv. Ind., vol 12, 
p. 298, 1876) to the conglomerates with subordinate sandstone 
and clay bands overlying the Tipam sandstones in North-East 
Assam, and with these regarded as representatives of the Sub- 
Himalayan Siwalik system and the «Fossilwood » (Irrawaddy) 
series of Upper Burma (loc. cit., pp. 300-301). See also E. VRE- 
DENBURG, Rec. Geol. Surv. Ind., vol. 51, p. 335, 1921. The pebbles 
have been derived mostly from the Barails, but in the extreme 
northeast of Assam these are the gneisses. The doubtful position 
of the Dihings is pointed out by E. H. Pascoe (Mem. Geol. Surv. 
Ind., vol. 40, p. 284, 1914). The Dihings are considered to be 
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Pliocene to early Pleistocene age and equivalent to the Upper 
Siwalik. Named from the Dihing river (27° 30’; 96° 30’) in North- 
East Assam. P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, p. 237, 
1932) confirms MALLET contention and thinks that there is an 
unconformity at the base of the series. 


(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jacos). 


DISANG SERIES asarre ta PO ee eee Eocene 

(India). 

F. R. MALLET (Mem. Geol. Surv. Ind., vol. 12, pt. 2, p. 286, 
1876). Name given to a thick shale series, underlying the Barails 
from the Dili or Disang river (27° 9’; 95° 25’) in Upper Assam. 
The shales are splintery and interbedded with fine grained sand- 
stones, passing up into thin bedded sandstones. See also P. Evans: 
Trans. Min. Geol. Inst. Ind., vol. 27, p. 177, 1932. Series is found 
in Upper Assam extending from the Brahmaputra Valley south- 
wards to Manipur and further south, but is not known north- 
west of the Haflong-Disang fault. In the Naga Hills the shales are 
metamorphosed into slates. The Disangs attain a thickness of 
about ten thousand feet. H. H. Haypen (Rec. Geol. Surv. Ind., 
vol. 40, pt. 4, 1910) found a very badly preserved fossil, supposed 
to be ammonite at Nangkam (26° 16’; 94° 25’). Evans (1932) con- 
siders it probable that the Disang series is the equivalent of the 
Jaintia series of southern Assam and that its upper part can be 
correlated with the Kopili stage which is of Upper Lutetian 
(Middle Kirthar) age. The series was regarded on indirect evi- 
dence as older than the local Tertiary Coal Measures, and probably 
equivalent to the similar Negrais series of the Arakan Yoma. 
F. H. Smita (Mem. Geol. Surv. Ind., vol. 28, p. 91, 1898) finding 
similar rocks overlying the Nummulitics in Mikir Hills had conse- 
quently suggested that Disangs also are post-Nummulitic. Also 
see E. H. Pascor, Rec. Geol. Surv. Ind., vol. 42, p. 261, 1912, and 
Mem. Geol. Surv. Ind., vol. 40, p. 276, 1914. The present view is 
that the Disangs represent the whole of the Eocene, though the 
lowest part may possibly extend down to the Upper Cretaceous. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. JaAcos, 1955). 


DODANG SERIES 
(India). 


G.O. DyYHRENFURTH (« Himalaya: Unsere Expedition», pp. 
301-303 (Berlin, 1931) ). It consists of limestones, limestone brec- 
cias, calcareous shales, phyllites and sandstones with indetermi- 
nable fossils. The series is found in north-west Sikkim. By 
lithological comparison with the Mesozoic rocks of the Alps, 
DYHRENFURTH claims to have found a complete succession of 
Triassic, Jurassic and Cretaceous, He states also that this suc- 
cession has been overthrusted in inverted position with the 
uppermost Trias upon the Kanchenjunga gneiss. Citing the 
example of a normal uninverted succession in the north-east 


Pe ee Se ee eS Mesozoic 
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Sikkim, J. B. Aupen (Rec. Geol. Surv. Ind., vol. 69, pt. 2, pp. 153- 
154, 1936) thinks that DyHRENFURTH may be incorrect, and that 
his conclusions are based upon uncertain evidence. See also (Rec. 
Geol. Surv. Ind., vol. 74, pt. 2, pp. 171-187, 1939). 


(M.S. KRISHNAN and K. JAcos). 


DOGRA SLATES. «2. occccaec cee Precambrian or Cambrian 

(India). 

Name proposed by D.N. Wanra (Mem. Geol. Surv. Ind., 
vol. 51, p. 227, 1928) for a series of black and green slates and 
phyllites found in the south-west borders of the Pir Panjal 
range in south-west Kashmir and Poonch. The slates are pro- 
bably the local equivalents of the Attock Slates (q.v.) and of 
similar slates in Hazara described by C.S. Mipptemiss (Mem. 
Geol. Surv. Ind., vol. 26, 1896). W.D. West regards the Dogra 
Slate as the same formation as the Simla Slates (q.v.), the age 
being pre-Cambrian or Cambrian (Rec. Geol. Surv. Ind., vol. 65, 
p. 128, 1931). The name Dogra is derived from the Dogra peoples 
who live in Poonch and Kangra. 

(M. S. KRISHNAN and K. JAcos). 


DOCOMIFTFESERES (iors A a weak Aaaa ave wis ere aBa S Trias 
(Pakistan). 


One of WAAGEN’s divisions of the Ceratite beds (q.v.) of 
the Punjab Salt Range. 
(T. H. HOLLAND, 1926). 


GROME ws GONE LS S hirt >. ois insists i e e ee lees Archaean 

(India). 

A descriptive term adopted earlier, but not in common usage 
nowadays for the Chota Nagpur granite-gneiss typically deve- 
loped in the gneissic area of Manbhum, Ranchi and Hazaribagh, 
and so called from its weathering into huge hemispherical or 
ellipsoidal masses of bare rock, the only divisional planes being 
concentric layers of exfoliation. The hills are often several 
hundred feet high and form a very peculiar object in the land- 
scape. Foliation is always more or less traceable, and in every 
respect of texture and composition the rock is the same as that 
of the thin bands alternating with schists in the adjoining ground. 
Both are often porphyritic, the dome gneiss generally so, con- 
taining large rounded felspar crystals. The earliest description is 
by H. B. Mepuicott (Rec. Geol. Surv. Ind., vol. 2, p. 42, 1869). Later 
T.H. HoLLAND (Mem. Geol. Surv. Ind., vol. 34, p. 47, 1902) has 
shown that the rock is a granitite, being composed of quartz, 
microcline, with smaller quantities of oligoclase, biotite, horn- 
blende and accessory sphenes, etc. The rock further resembles 
undoubtedly eruptive granites in the possession of autoliths 
due to local concentration of the ferromagnesian minerals, 
contemporaneous coarse-grained veins, xenoliths of quartzite 
and a well-marked zone due to contact action near its 
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junction with the schists. These features indicate an eruptive 
origin for this rock and account for its appearance at different 
horizons in the schists, its occurrence in roughly lenticular bosses 
as well as in thin sheets intruded between the schist folia. 


(T. H. HOLLAND, 1926). 


DOTHAK SERIES: -coore deenaa is Carboniferous-Triassic 

(India). 

Limestones, sandstones, quartzites, slates and shales near 
Dothak (27° 37’; 89° 3’) in Eastern Tibet described and named 
by H.-H. Havnen (Rec. Geol. Surv. Ind., vol. 32, p. 162, 1905; 
Mem. Geol. Surv. Ind., vol. 36, p. 141, 1907). The rocks underlie 
Jurassic shales. Although the fossils found were too fragmentary 
for determination, the beds were considered as possibly in part 
Triassic. Subsequently (Geogr. and Geol. of the Him., part 4, 
p. 234, 1908) they were doubtfully referred to the Kanawar 
system (q. v.). L.R. Wacer (Rec. Geol. Surv. Ind., vol. 74, pt. 2, 
p. 185, 1939) correlates the lower part of this series with his 
Mount Everest Limestone series of Carboniferous age. See also 
C.S. Fox, Mem. Geol. Surv. Ind., vol. 58, p. 62, 1931; J.B. AuDEN 
(Rec. Geol. Surv. Ind., vol. 69, pt. 2, p. 155, 1936). 


(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. JACOB). 


DRAVIDIAN GROUP AND ERA ............... Palaeozoic 
(India). 


Name proposed by T.H. HorLand (Trans. Min. and Geol. 
Inst. Ind., vol. 1, p. 49, 1906; Imperial Gazeteer of India, New Ed., 
vol. 1, pp. 56, 64, 1907) for the part of stratigraphical scale in 
India between the Purana and Aryan groups, that is, from the 
base of the Cambrian to the conspicuous break which occurs in 
Upper Carboniferous times. This local group therefore corres- 
ponds to the whole of the European Lower Palaeozoic and part 
of the Upper Palaeozoic. 


(T. H. HoLLAND, 1926). 


DUBRAJPUR BEDS 
(India). 


A band of sandstones and conglomerates, underlying the 
Rajmahal stage, named by T. Oldham (Pal. Ind., ser. 2, vol. 1, 
p. 1, 1862) from a village in the Rajmahal Hills (24° 26’; 87° 31’). 
The age of these beds was doubtful until G. V. Hosson (Rec. 
Geol. Surv. Ind., vol. 62, p. 146) discovered specimens of Unio, 
a genus which is not known from rocks earlier than Triassic. 
The Rajmahal stage is regarded as Middle or Upper Jurassic. 
It is suggested by C. S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 63, 
1931) that the Dubrajpur beds may be correlated with the Maleri 
stage (possibly Rhaetic). 


(T. H. HoLrLanD, 1926; M.S. KRISHNAN and K. Jacos). 


Ses Se ee Rhaetic-Lower Jurassic 
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DUDUKUR INFRA - TRAPPEAN BEDS ... Upper Cretaceous 
(India). 
Term applied by W. Kine (Mem. Geol. Surv. Ind., vol. 16, 
p. 205, 1880) to beds allied to the Lametas in Godavari district 
containing limestones and calcareous sandstones underlying 
the Deccan Trap; from a village (17° 2’; 81° 3’) of that name. 
The fauna has a marine aspect and comprises a Nautilus, several 
lamellibranchs and gastropods the latter including a Turritella. 
H.C. Das Gupta (Quart. Journ. Geol. Min. Met. Soc. Ind., vol. 5, 
n° 2, pp. 59-66, 1933) collected Venericardia (Cardita) beaumonti 
from these beds and considered them to be Upper Cretaceous in 
age. 
(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos). 


DULCHIPORE SANDSTONE .........-2ccc0c0e08 Cambrian 
(India). 


See: DALCHIPUR SANDSTONE. 


DUMMAPETT SANDSTONES F T LT Tp, r Permian 
(India). 


Name introduced by W. Kine (Rec. Geol. Surv. Ind., vol. 10, 
p. 56, 1877) for an upper sub-division of the so-called Kamthis 
in the Godavari district. Later (Mem. Geol. Surv. Ind., vol. 16, 
p. 205, 1880) he dropped the term and seemed to consider the 
whole as one formation under the name Chintalpudi sandstones. 
(See also Mem. Geol. Surv. Ind., vol. 18, pp. 115-116, 1881). 


(T. H. HOLLAND, 1926). 


DUNGHAN LIMESTONE ........ Cretaceous-Lower Eocene 
(Pakistan). 


The term Dunghan limestone was first used by R. D. OLDHAM 
(Rec. Geol. Surv. Ind., vol. 23, ser. 2, map. opp., p. 58, 1890) for 
the limestone occurring below the Ghazij shales in Baluchistan. 
The same limestone was earlier distinguished by C. L. GRIESBACH 
(Mem. Geol. Surv. Ind., vol. 18, ser. 1, p. 22, 1881) under the 
name of «Alveolina limestone» (q.v.). In a later paper R.D. 
OLDHAM (Rec. Geol. Surv. Ind., vol. 23, ser. 3, p. 94, 1890) defined 
the Dunghan limestone as follows: 

« Compact bedded blue or dark grey limestones, generally 
unfossiliferous in the lower portion but the upper beds 
contain numerous fossils which, as a rule, are only seen in 
section; among them Nummulites occur in abundance. I 
propose to call this series of beds the Dunghan group, or 
Dunghan limestone from the high hill (29° 52’; 68° 22’) 
east of Spintangi, of which it forms the greater portion if 
not the whole ». 

The Dunghan limestone thins out towards the south and the 

east and in the Mari hills is underlain by 100 to 200 feet of 
sandstones and 1000 feet of grey shales. In his description of 
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the Des valley and Mazar Drik sections both in the Mari Hills, 
R.D. OxpHam (Rec. Geol. Surv. Ind., vol. 25, pt. 1, pp. 22-23, 
1892) included these argillaceous beds into his Dunghan group. 
The shales have yielded Cretaceous ammonites (Crioceras etc.) 
and larger foraminifera which R.D. OtpHam misidentified as 
Nummulites. Because of this supposed admixture of Cretaceous- 
Eocene forms, he (loc. cit.) thought that «the Dunghan group 
represents the gap between the Secondary and Tertiary periods 
in Europe». (See also Manual of Geology of India, 1893). The 
supposed Nummulites of R.D. OLDHAM were, however, shown 
afterwards by F. Noetiine (Rec. Geol. Surv. Ind., vol. 27, ser. 4, 
p. 125, 1894 and Pal. Ind., ser. 16, n° 3, p. 1, 1897) and E. VRE- 
DENBURG (Rec. Geol. Surv. Ind., vol. 36, pt. 3, 1908) to be Cre- 
taceous foraminifera belonging to the genera Orbitoides and 
Omphalocyclus. 

C. L. GriespacH (Rec. Geol. Surv. Ind., vol. 26, pt. 4, pp. 115- 
116, 121, 1893) re-examined the area between Chappar Rift and 
Kaliphat Range north of the area mapped by R.D. OLDHAM and 
adopted the name Lower Nummulitic in place of OLDHAm’s Dun- 
ghan for the limestone below the Ghazij shales. He, however, 
doubted if his Lower Nummulitic limestone which contains 
Nummulites, Alveolina but no Orbitolites (i.e Orbitoides) can 
be regarded as of the same age as OLDHAM’s Dunghan limestone. 

E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 34, p. 79, 1906) 
like C. L. GrRIESBACH adopted the term « Alveolina limestone » 
for the Dunghan limestone and correlated it with the Laki lime- 
stone of Sind. 

W.L.F. NUTTALL (Quart. Journ. Geol. Soc., vol. 81, pt. 3, 
1925) who made a comprehensive study of the Laki series in 
Sind and Baluchistan correlated the Dunghan limestone with 
the Meting limestone of Sind. He identified the following species 
of foraminifera common to the Meting and Dunghan limestones : 

Nummulites atacicus, N. mamilla, N. irregularis, Assilina gra- 
nulosa, Alveolina oblonga, A. lepidula, A. subpyrenaica, Flos- 
culina globosa, Orbitolites complanata, Opertorbitolites douvillei. 

W.L.F. NUTTALL (op. cit., pp. 420-421) stated that in the 
Bolan Pass the Dunghan limestone rests unconformably on mas- 
sive limestones and shales of Cretaceous age and that it represents 
the lowest Tertiary horizon in Baluchistan, beds equivalent of 
the Ranikot of Sind being absent. This view was also adopted 
later by E. S. Prnrotp (Rec. Geol. Surv. Ind., vol. 74, pt. 2, pp. 189- 
198, 1939). 

L. M. Davies (Quart. Journ. Geol. Soc., vol. 96, pt. 2, pp. 199 
to 200, 1940) however, thought that the designation Dunghan 
limestone «does not seem applicable to an Eocene formation >». 
He states that the Dunghan hill which has been accepted as the 
type area for this formation is «entirely composed of Mesozoic 
rocks, and the Dunghan limestone probably represents the whole 
Cretaceous sequence following the Neocomian Belemnite bed and 
may range from the Turonian to the Maestrichtian inclusive ». 
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For beds of Laki age which occur in Baluchistan elsewhere and 
which were correlated by E. VREDENBURG and W. L. F. NUTTALL to 
the Laki and Meting limestones, L. M. Davies proposed the name 
« Bolan limestone ». P 

The Burmah Oil Company undertook a detailed examination 
of the Dunghan Limestone in the Dunghan Hill and in other parts 
of north-east Baluchistan and on careful palaeontological study 
they came to the conclusion that the Dunghan limestone consists 
of the following three separate series of beds in descending order : 
1) The Bolan limestone (Laki); 2) The Ranikot limestones and 3) 
the Omphalocyclus beds which are regarded as Maestrichtian in 
age. There is a pronounced disconformity between the Omphalo- 
cyclus beds and the overlying Ranikot limestone. This conclusion 
bridges the supposed gap between the Cretaceous beds and the 
Laki and establishes the continuity of sedimentation during the 
Cretaceous - Palaeocene times (with minor breaks) in the north 
and north-east Baluchistan. The Company later sent its collec- 
tions to L. M. Davies who confirms the Cretaceous - Lower Eocene 
age of the Dunghan limestone (Geol. Mag., vol. 78, pt. 4, pp. 316- 
317, 1941). From the lower 500 feet of the Dunghan limestone at 
Dunghan Hill Orbitoides media and Omphalocyclus macropora 
have been recorded. The Ranikot part of the Dunghan limestone 
for which Davies (op. cit., p. 327) proposes the name « Harnai 
Limestone » contains a typical Ranikot assemblage consisting of 
Nummulites nuttalli, N. thalicus, Miscellanea stampi, M. miscella, 
Operculinoides sindensis, Lockhartia haimei, etc. From the upper- 
most 230 feet of the Dunghan limestone at Dunghan Hill, Davies 
records Alveolina globosa, A. ovoidea and Sakesavia cotteri to 
which he assigns a Laki age and correlates with the Sakesar lime- 
stone (q. v.). 

The outcrop of Dunghan limestone can be recognised without 
much interruption from Bolan Pass to the borders of Waziristan, 
a distance of more than 250 miles. 

For further references having a bearing on the Dunghan lime- 
stone and which have not been referred to in the text see also the 
following : 

W.T. BLANFORD, Mem. Geol. Surv. Ind., vol. 20, pt. 2, 1883; 
T. D. La Toucue, Rec. Geol. Surv. Ind., vol. 26, pt. 3, 1893. 


(M. H. Kuan). 


POU PIAS BEDS i cccrirrran oS eaten cs nei Mio-Pliocene 
(India). 


Name given by P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 
p. 230, 1933) to a series of coarse ferruginous sandstones and 
clays about 10000 ft. thick, with numerous layers of quartz 
pebbles overlying the Girujan clays in the Dupi Tila hills (25°6’: 
92°8’) in the Surma valley of Assam. The best sections are to 
be found along the southern margin of the Jaintia hilis. The 
rocks are unfossiliferous and are correlated with the Namsang 
Stage (previously known as Num Rong Khu Stage) and they 

4 
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mainly differ from them in the absence of abundant lignite 
pebbles. The age is now accepted to be Mio-Pliocene. 


(M. S. KRISHNAN and K. JAcoB). 


DURGAPUR BEDS ............ Middle or Upper Tertiary 
(India). 


A series of soft, coarse-textured, felspathic sandstones, yellow 
grey to red in colour, and including small rounded quartzite 
pebbles at various horizons, named after Durgapur (23029: 87°19’) 
in West Bengal. Included within these sandstone strata are bands 
of red and white to cream coloured clays. Tentatively regarded 
by some as equivalent to the Supra-Panchet rocks of the south- 
western part of the Raniganj field, and probably homotaxial with 
the Dubrajpur strata of the Rajmahal hills. (E.R. Grr, Mem. 
Geol. Surv. Ind., vol. 61, p. 61, 1932). C.S. Fox (Mem. Geol. 
Surv. Ind., vol. 59, pp. 78, 81, 1934) suggests a Miocene or Post- 
Miocene age which is generally accepted now. Some sandstones 
near Suri in Burdwan district, which are probably related to 
these, have yielded specimens of angiosperm wood which indi- 
cate a Middle or Upper Tertiary. 


(M.S. KrisHnan and K. Jacos). 


DWARKATBE DS cs Coste ce aoe ee Lower Miocene 
(India). 


Name proposed by F. Feppen (Mem. Geol. Surv. Ind., vol. 21, 
pp. 78, 125, 1884) for a series of beds exposed on the north-west 
coast of Kathiawar (22°14’ : 69°91’). They consist of soft, yellow, 
earthy gypsiferous clays below, with foraminiferal sandy limesto- 
nes above. They contain no recognisable fossils, and their relation 
to the underlying fossiliferous (Gaj) beds was not determinable, 
but it is probably one of conformity. It is for this reason that 
they are considered by VREDENBURG (Summary of the Geology of 
India, Table) as equivalent to or synonymous with his Hinglaj 
series, 

(T.H. Horan, 1926). 


DZONGBUK SHALES .................. Upper Cretaceous 
(India). 


The uppermost unfossiliferous shales of the Kampa system 
(q.v.) overlying the Alveolina limestone on the Dzongbuk-La 
(28°16’ : 88941’) in Eastern Tibet (H. H. Haypen, Mem. Geol. Surv. 
Ind., vol. 36, p. 177, 1907). 


(T.H. Hottanp, 1926). 
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E 
EARTHY SHELLY LIMESTONE ...............¢.... Lias 
(India). 
See: LAPTAL SERIES. 
ENCHARANI QUARTZITES ...............55: Precambrian 


(India). 


Name used by W. Kine (Mem. Geol. Surv. Ind., vol. 18, p. 22, 
1881) for his lowest sub-division of the Sullavai series (Kur- 
nools) in the Godavari valley. Encharani is the name of a conspi- 
cuous hill 1,362 ft. (18928’: 79°46’) in the valley of the Maner 
river. 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


EPISAGECERAS DALAILAMAE (Zone of ...) Permian-Triassic 
(India). 
See: OTOCERAS BEDS. 


POPU, GHANITE -oteta cee nb Precambrian (?) 

(India). 

A coarse-grained granite, covering a large area to the west 
of the Aravalli range in the States of Jodhpur and Sirohi, Rajpu- 
tana. Intrusive into the Delhi system and usually foliated. Con- 
spicuous in the neighbourhood of Erinpura (25°8’ : 7393’) where 
it was described by T. H.D. La Toucme (Mem. Geol. Surv. Ind., 
vol. 35, p. 18, 1902), but is found throughout the range with finer- 
grained modifications and related pegmatites. The « post-Dehli 
granite » of A. M. Heron (Mem. Geol. Surv. Ind., vol. 45, pp. 92- 
99, 1917; Rec. Geol. Surv. Ind., pp. 370-383, 1923) has been proved 
by him to be identical with the Erinpura granite. For a descrip- 
tion of the same and its relation to the Idar, Jalor and Siwana 
granites, see A. L. Coutson (Mem. Geol. Surv. Ind., vol. 63, pp. 
54-78, 1933); A. M. Heron and P. K. Guosu (Rec. Geol. Surv. Ind., 
vol. 72, part 4, pp. 385-398, 1938). 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


EUDOXUS ZONES (GAG: Spode + malariae neni qin Upper Jurassic 
(India). 
See: KATROL SERIES. 


EURYDESMA BEDS ................. Upper Carboniferous 

(India, Pakistan). 

In the Upper Paleozoic Olive Series of the Salt Range, the 
sandstones immediately overlying the Talchir Boulder Bed near 
Pidh, contain numerous casts of marine bivalves belonging to 
the genus Eurydesma. At Bren near Srinagar, a Eurydesma 
bearing horizon occurs just below the Gangamopteris Bed. Re- 
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cently, Eurydesma Beds have been, discovered at Khemgaon | 


Chorten and Wak in Sikkim, Eastern Himalayas, containing se- 
veral species of Eurydesma along with a rich brachiopod fauna. 
This horizon in Sikkim is correlated with the Agglomeratic 
Slate of Kashmir. (M. R. Sanni and J.P. Srivastava, Journ. Pal. 
Soc. Ind., vol. 1, n° 1, 1956). See also under Conularia Beds. 


(M.S. KrisHNAN and K. Jacos). 


FATEHJANG ZONE -oo uei roe s eieaa ys Sp S 4 Miocene | 


(Pakistan). 


‘Name suggested by E.S. Pınrorp (Rec. Geol. Surv. Ind., vol. 
49, p. 146, 1918) for the basal beds of the Murree Series at 
Fatehjang, Attock district, (383035 : 72°38’) which are characteri- 
sed by vertebrate fossils. The fauna, which is described by G. E. 
PıLerm (Pal. Ind., New Ser., vol. 4, pt. 2, pp. 2, 32, 59, 1912) is 
correlated with that of the Bugti Beds (q. v.) and is regarded as 
Upper Aquitanian or Lower Burdigalian. The leading species are 
Anthracotherium bugtiense, Brachyodus cf. africanus, Teleoceras 
blanfordi, Hemimeryzx. 

(G. de P. CoTTER, 1931). 


FAWN LIMESTONE .............. Precambrian-Cambrian 
(India). 


J.B. AupEN (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 158, 
1933). A fawn-weathering cherty and siliceous limestone. Forms 
the middle part of the Kheinjua stage of the Semri series of the 
Vindhyans in the Son valley and corresponds to the No. 7 of 
F. R. Matter’s classification of his lower Vindhyans. 


(M.S. KrisHnan and K. Jacos). 


FENESTELLA SERIES ..... Upper or Middle Carboniferous 
(India). 


In Kashmir, especially in the Lidar valley and Banihal C.S. 
MippLEmiss (Rec. Geol. Surv. Ind., vol. 40, p. 222, 1910) occurs a 
series of quartzites and shales about 2000 ft in thickness, the 
latter being full of the bryozoan Fenestella und also brachiopods 
between the Syringothyris limestone (Lower Carboniferous) and 
the Punjab Agglomeratic Slates and lava flow. The series is thus 
distinctly below the Zewan beds, with which it was once corre- 
lated, and is possibly Middle or Upper Carboniferous in age. 
The Fenestella Shales are in several places associated with vol- 
canic agglomerates which are semi-contemporaneous with them. 
In Spiti in the Po valley, the Fenestella shales form the upper 
subdivision of the Po series. See also under Po Series. 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 
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hgh SHALES AND QUARTZITE .. Carboniferous 
ndia). 


See: PO SERIES and FENESTELLA SERIES. 


FLEMINGITES FLEMINGIANUS (Zone of ...) ........ Trias 
(Pakistan). 


See: CERATITES BEDS OF THE SALT RANGE. 


FOSSILIFEROUS LIMESTONE OF PONDICHERRY 
(India). Cretaceous to Eocene 


T. J. Newsowp (Journ. Roy. As. Soc., vol. 8, p. 213, 1844) thus 
refers to the Cretaceous rocks of the Pondicherry area, quoting 
the conclusions of ForsEs and Murcuison regarding the Creta- 
ceous age of the fossils collected by himself and Kaye and Cun- 
LIFFE. 

L. Rama Rao (Curr. Sci., vol. 8, 1939) has recently discovered 
Lower Eocene foraminifera Nummlites and Discocyclina in some 
limestones in the Pondichery area which was hitherto known 
to contain only Cretaceous rocks. Upper Eocene rocks with 
fossils of Lutetian to Bartonian age have also been found in 
some borings near Pondichery. 


(T.H. Hottanp, 1926; M.S. KrisHnan and K. Jacos). 


FRESHWATER LIMESTONE AND CHERT. Upper Cretaceous 
(India). 


T. J. Newso.p (Journ. Roy. As. Soc., vol. 8, p. 219, 1844) used 
this term for the freshwater limestones under the Deccan Trap 
now known as Lametas (q.v.). He regarded the fossils as of 
Tertiary age. These deposits are now regarded as Upper Creta- 


ceous. 
(T.H. Hotzanp, 1926; M.S. Krisunan and K. Jacos). 


eo ad we RG ett sca ahha hod mins oa, 20 Ne Tertiary (?) 

(India). 

Name given by A.B. Wynne (Mem. Geol. Surv. Ind., vol. 6, 
p. 385, 1869) to certain shale bands intercalated with ash beds 
which were exposed during the reclamation works of Back Bay, 
Bombay, showing numerous skeletons of frogs determined by 
F. SroriczKxa (ibid., p. 387) as Oxyglossus pusillus = Indobatra- 
chus pusillus, Ow. 

Similar beds are also seen on Malabar and Warli Hills in 
Bombay, containing besides skeletons of frogs, a fresh water 
tortoise and species of Cyprides. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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FUSULINA LIMESTONE .......... Permian-Carboniferous 
(India). 


Limestones with Fusulina have beean found in some parts of 
the extra-peninsular region. H. DouvILLE (Bull. Soc. Geol. France, 
4th Ser., vol. 6, p. 587, 1906) recognises three zones in these lime- 
stones in SE Asia: (1) Upper Permian with Sumatrina annoe 
Volz, (2) Lower Permian with N. craticulifera Schw., and (3) 
Uralian with Schwagerina princeps, Ehr. 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


GADHASAR SLATES .................05. Precambrian (?) 
(India). 


A subdivision of Blaini group; it contains beds similar to a 
reduced facies of the Jaunsars. J. B. Aunen (Rec. Geol. Surv. Ind., 
vol. 62, pt. 1, p. 167, 1929) suggests tentatively that these Gadha- 
sar slates may be «reduced facies» of the Jaunsars, whose 
correct position may be above the Simla slates. 


(M.S. KrisHnan and K. Jacos). 


GAJ- SERIES: vazan i 2A ARL anan UT). Miocene 
(Pakistan, India). 


Name due to W.T. Bianrorp (Rec. Geol. Surv. Ind., vol. 9, 
p. 9, 1876) and derived from the Gaj river, traversing the Khir- 
thar Range in western Sind (south-west of Mehar), where the 
section shows the Gaj series resting conformably upon the oligo- 
cene Nari series, and passing upwards by a group of passage 
beds consisting of estuarine clays and sandstones into the Man- 
chhar beds, which last are regarded as Tortonian, by G. E. PILGRM 
(Rec. Geol. Surv. Ind., vol. 43, p. 318, 1913). 

W. T. Bianrorp regarded the Gaj as Miocene, possibly Upper 
Miocene, in age. This agrees with the conclusions of P.M. Dun- 
can and W.P. Stanen [Pal. Ind., Ser. 14, I, (1), p. 104, 1880; (3), 
p. 276, 1885]. 

E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, pp. 325, 328, 
1921) regards the Upper Gaj, with Ostrea latimarginata as Bur- 
digalian and the Lower Gaj with Lepidocyclina marginata as 
Aquitanian. The rich molluscan fauna of the Gaj beds is des- 
cribed by E. VREDENBURG in Mem. Geol. Surv. Ind., vol. 50, 1928. 

E. VREDENBURG however (Rec. Geol. Surv. Ind., vol. 34, p. 267, 
1906) first regarded the Gaj as Upper Aquitanian and afterwards 
(Rec. Geol. Surv. Ind., vol. 51, pp. 325, 328, 1921) correlated the 
Upper Gaj with the Burdigalian and the Lower Gaj with the 
Aquitanian, giving as the respective equivalent in Java the 


Njalingdung and Rembang series, and in Burma the Pyalo and 
Kama stages. 
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The name Gaj has been applied by G.E. Pruerm (Pal. Ind., 
New Ser. 4, pt. 2, 1912) to the Bugti Beds and to the Fatehjang 
zone, but this merely indicates a view that these beds are homo- 
taxial. It has also been applied by G. H. Tipper to certain beds in 
the Andaman Islands and in the Arakan (Mem. Geol. Surv. Ind., 
vol. 35, p. 202, 1911), for which however the conjunction of small 
nummulites with lepidocyclinae seems to suggest a Chattian or 
Upper Nari age. 

The equivalents of the Gaj are found in India in Kutch 
(Cutch), in the Surat - Broach area in Gujarat (see W. T. BLAN- 
FORD, Rec. Geol. Surv. Ind., vol. 9, p. 20, 1876) in the Ratnagiri 
Coast, south of Bombay (Rec. Geol. Surv. Ind., vol. 4, p. 44, 1871) 
where beds similar to Warkalli beds (q. v.) occur. 

The Baripada beds of Orissa consisting of yellowish brown 
limestones (with abundant occurrence of Ostrea), and greyish and 
greenish clays are also regarded to be the equivalents of Gaj. 
Beds of about the same age occur near Cuttack in Orissa and in 
the Midnapore district of West Bengal. 

The Gaj beds exposed near Ratanpur in Gujarat attain a 
thickness of 4000-5 000 ft. and consist of gravels, conglomerates, 
sandstones and shales. The sandstones and shales have yielded 
shells of Balani which are common in the Gaj beds of Sind, and 
also Calcarina, Actinocyclina, Lepidocyclina canelli, Nephrole- 
pidina sumatrensis, Baculogypsina, Miogypsina, Austrotrillina 
howchini, etc., which indicate that the beds comprise both Lower 
and Upper Gaj. 


(T.H. Hortan, 1926; M.S. Krisonan and K. Jacos). 


GANGAMOPTERIS BEDS ................ Middle Permian 
(India). 


Name applied to the plant beds near Khunmu in the Vihi 
district of Kashmir, and first discovered by F. Noetiine (T. H. 
Horano; General Report, Geol. Surv. Ind., 1902-1903). The flora 
and fauna are scanty, but have been described by A.C. Szwarp 
and A. SmitH Woopwarp (Pal. Ind., N.S., II, mem. 2). Ganga- 
mopteris kashmirensis G. indica, Vertebraria indica, Noeggera- 
thiopsis hislopi and Psygmophyllum sp. are found with Amblyp- 
terus kashmirensis and Archaegosaurus ornatus. The age of these 
beds is Artinskian. See C. S. Mipptemiss (Pal. Ind., N. S., vol. 12, 
pp. 5, 6, 1928) and C.S. Fox (Mem. Geol. Ind., vol. 58, pp. 65-67, 
1931). The various occurrences of these beds in Kashmir at 
Khunmu, Nagmarg and at Golabyarh pass and Marahom are des- 
cribed by Mmppiemiss (Rec. Geol. Surv. Ind., vol. 37, p. 286, 1909 
and vol. 40, p. 236, 1910). The Gangamopteris Beds of Khunmu 
and Nagmarg are intercalated with Pyroclastics and are overlain 
by the Panjal Traps. Those of Golabgarh Pass and Morahon are 
overlain by the Marine Zewan Beds of Middle Permian age. For 
geological age, see Gondwana system. 


(T.H. Hotxann, 1926; M.S. Krisunan and K. Jacos). 
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GANGPUR SERIES ...........:--eeeeeerccerees Archaean 
(India). 


M.S. Krisunan (Rec. Geol. Surv. Ind., vol. 67, p. 64, 1933). 
Highly metamorphosed, phyllites, schists, manganiferous rocks of 
Gondite type etc. found in the anticlinorium in Gangpur state in 
Bihar after which the series is named. a 

The succession in the Gangpur anticlinorium and its vicinity 
is as follows: 

Iron-Ore series. 

Phyllites and mica schists. 

Upper carbonaceous phyllites. 

Calcitic marbles. 

Gangpur | Dolomitic marbles. 
Mica schists and phyllites. 
series Lower carbonaceous phyllites and banded quartzite, 

mica-schists and phyllites. 

Manganiferous (Gonditic) rocks with associated mica- 
schists. 


The series has been sub-divided by KrisHnan as follows: 


4, Laingar stage: mica schists and phyllites, with a zone of 
carbonaceous rocks. 
3. Birmitrapur stage: 
Calcitic marble. 
Dolomitic marble. 
2. Kumarmunda stage: mica schists and phyllites, with a 
zone of carbonaceous rocks. 
1. Ghoriajor stage: mica schists and phyllites, with gonditic 
rocks 


KRISHNAN (op. cit.) placed the Gangpur series below the 
Tron-Ore series. J. A. Dunn in view of the separation of a large 
part of the earlier Iron-Ore series (q. v.) into the recently deter- 
mined Kolhan series (Rec. Geol. Surv. Ind., vol. 74, p. 27, 1941, 
Gen. Report for 1938) is however inclined to regard the Gangpur 
series « as representing part of the Iron-Ore stage, perhaps even 
a stage between the Iron-Ore and Chaibasa stages » (Mem. Geol. 
Surv. Ind., vol. 69, part 2, p. 442, 1942). For a detailed descrip- 
tion see KrisHnan (Mem. Geol. Surv. Ind., vol. 71, 1937). 


(M.S. KrisHnan and K. Jacos). 


GANJANSAR BEDS .................000-: Upper Jurassic 
(India). 
Ganjansar beds so named by Ras Natu (Quart. Journ. Geol. 
Min. Metal. Soc. Ind., vol. 4, 1933, pp. 161-174), form the topmost 
subdivision of the Katrol Series of the Jurassic succession in 
Kutch and contain a fauna which includes Belemnopsis gerardi, 
Streblites gajinsarensis Phylloceras sp. and Hildoglochiceras spp. 
The beds are believed to be Portlandian in age. 


(M.S. Krisnnan and K. Jacos). 
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GANURGARH SHALES ......... Precambrian-Cambrian (?) 
(India). 


The lowest stage of the Lower Bhander series in.the Upper 
Vindhyans, distinguished by F. R. Matter (Mem. Geol. Surv. Ind., 
vol. 7, pp. 27, 28, 1869) and named from the Ganurgarh hill fort 
north-west of Hoshangabad (22°46’ : 77943’). The reddish shales, 
crop out fairly consistently around the Vindhyan area in Central 
India, the Uttar Pradesh and Rajputana. 


(T. H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


GARBYANG SERIES 2 2.057... ee Piece eet Cambrian 
(India). 


A. Hem and A. GanssER (Mem. Soc. Helv. Sci. Nat., vol. 73, 
Central Himalaya, pp. 99, 203, 1939). Name given after a village 
in the Kali Valley, to a group of rocks comprising slaty and 
slightly sericitic (phyllitic), very fine grained calcareous sand- 
stone, or a sandy to argillaceous, partly dolomitic limestone, 
weathering brownish, with green chloritic banding, especially in 
the lower part. It forms the upper part of Grirspacn’s Haimanta 
system. It has been assigned Cambrian age by Hemm and GANSSER 
on the basis of several large, though badly preserved Gastropods 
and Crinoid limestone of the middle Garbyang. 


(M.S. KRISHNAN and K. Jacos). 


GAHEWAL SERIES (620 F206 ies oe ote Upper Palaeozoic 
(India). 


J.B. Aupren (Rec. Geol. Surv. Ind., vol. 78, pt. 1, p. 75, 1949). 
Name substituted for the Barahat Series (AupEN: Rec. Geol. 
Surv. Ind., vol. 73, pt. 1, p. 100, 1939) occurring in a tectonic 
window, termed Chamoli window by him, in Tehri Garhwal. 
It consists predominantly of quartzites, together with limestones 
and occasional lavas. The quartzites show complex secondary 
folds and Aupen (1949) favours their correlation with the 
Nagthats. Limestones are either siliceous dolomites, or finely 
banded marbles, which are similar to those of Mandhalis, south 
of Chakrata. Amygdaloidal lavas may represent a local develop- 
ment of the Panjal traps. Aupen considers it probable that the 
whole series may be equivalent to the Nagthat-Blaini-Krol-Tal 
succession of the Krol tectonic unit. See also Rec. Geol. Surv. 
Ind., vol. 79, pt. 1, pp. 126-128, 1953. 


(M.S. KrisHnan and K. Jacos). 


GHAZTI.SHALES naantala a eee Bt Lower Eocene 
(Pakistan). 


Name due to R.D. Orpmam (Rec. Geol. Surv. Ind., vol. 23, 
p. 95, 1890) who thus described a series of grey and olive green 
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shales with subordinate beds of limestones and sandstones and 
locally coal, resting on the Dunghan Limestone (q. v.) and named 
from the Ghazij valley near the Dunghan hill (29°52’ : 68°22’). 
E. VREDENBURG correlates them (Rec. Geol. Surv. Ind., vol. 34, 
pp. 87, 182, 1906) with the upper Laki stage (q.v.). A similar 
succession has been recognised by E. VREDENBURG in Sarawan 
(Rec. Geol. Surv. Ind., vol. 38, p. 195, 1909). W.F.L. NUTTALL 
(Quart. Journ. Geol. Soc., vol. 81, p. 420, 1925) refers the lower 
part of the Ghazij Shales to the Laki Limestone (Upper Laki) of 
Sind, while the upper part is regarded as lower Khirthar. The 
foraminifera include Nummulites irregularis, Assilina granulosa, 
Discocyclina archiaci, while the mollusca, which show Laki affi- 
nities, are described by L. R. Cox, (Trans. R. Soc. Edin., vol. 57, 
part I, p. 27, 1931). 
(G. de P. Correr, 1921). 


GHORTAIOR GS LAGE E ro nines ne ee Archaean 
See: GANGPUR SERIES. 


GIEUMAL SANDSTONE 
(India, Pakistan). 


See: GIUMAL SANDSTONE. 


ALES 7 Pe MII A Cretaceous 


GIRI LIMESTONE 
(India). 


LT See Ca a ee Lower Cretaceous 


A series of limestones at the base of the Kampa system of 
southern Tibet. The limestones are unfossiliferous, but rest on 
Spiti shales and are probably Lower Cretaceous. The Kampa 
shale and Hemiaster beds overlie the Giri limestone and are 
considered to be Cenomanian on the basis of their fossil content. 
Described by H. H. Haypen (Mem. Geol. Surv. Ind., vol. 36, p. 162, 
1907). Named after the river and village of Giri (28°11’ : 88938’). 


(T.H. Hotzanp, 1926; M.S. KRISHNAN and K. Jacos). 


GIRUJAN CLAY STAGE 
(India). 


P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, p. 229, 1932). 
Name given after a small stream near Digboi (27923’ : 95°38’), 
to a very distinctive group of rocks (3 000-6 000 ft thick) in which 
mottled clays predominate and which overlie the Tipam sandstones 
in Assam. Other constituents of the stage are mottled sandy clays 
and mottled sandstones with subordinate ferruginous sandstone. 
Fossil wood and lignite are also present. The Girujan clays are 
believed to be Vindobonian in age. 


(T.H. Hottanp, 1926; M.S. Krisunan and K. Jacos). 


See. Ee MRR aa eee Miocene 
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GIUMAL (GIEUMAL) SANDSTONE ........... Cretaceous 
(Pakistan, India). 


Name given by F. StoniczKa (Mem. Geol. Surv. Ind., vol. 5, 
p. 114, 1866) from the village of Giumal (Gieumal) in Spiti 
(32910’ : 78914”) to a group of sandstones varying in thickness 
from 2 to 600 feet. They rest unconformably over the Spiti Shales 
and are composed of siliceous sandstones, loose grits strongly 
carbonaceous and compacted and yellowish coarse conglomerates. 
They were correlated with the Upper Jurassic or Malm, although 
the fossils found (Ostrea gregaria, Avicula echinata, Mytilus my- 
tiloidea, Pecten biformis) were regarded by SroriczKa (op. cit., 
p. 139) as not quite satisfactory evidence. Now regarded as Cre- 
taceous in age (H.H. Haypen, Mem. Geol. Surv. Ind., vol. 36, 
p. 86, 1904). Examination of the fossil collections by A. Sprrz 
(Rec. Geol. Surv. Ind., vol. 41, p. 69, 1911 and vol. 44, p. 213, 
1914) indicates a range in age from Middle Neocomian to the 
base of the Upper Cretaceous. 

This view is corrected by L.F. Spat (Pal. Ind., New Ser., 
vol. 15, part 5, pp. 59-60, 1930) who states that a fragment possi- 
bly of an Aptian Dufrenoyia has been mistaken for the Cenoma- 
nian Stoliczkaia dispar. The Parahoplites figured by Spritz, may 
in L. F. Spatn’s opinion be a lower Albian acanthoplitid, while 
the Astieria is indicative of an upper Valanginian age. 

D. N. Wanra (Mem. Geol. Surv. Ind., vol. 51, p. 256, 1928) re- 
ports their occurrence from the Margala hill (33042 : 72949’) 
slopes bordering the northern margin of the Potwar plateau 
where they are thinly developed and underlie conformably the 
Eocene beds and stretch continuously from Darabwali (33°41’: 
72945’30’) to Jhelum (32°56’ : 73°44’). 

(T.H. Horano; M.H. Kuan). 


The term Giumal has been applied by extension to beds of 
similar age in Attock district by E. H. Pascoe (Mem. Geol. Surv. 
Ind., vol. 40, p. 384, 1920) and by C.S. MippiEmiss to the same 
horizons in Hazara (Mem. Geol. Surv. Ind., vol. 26, p. 35, 1896) 
but in Attock district, the so-called Giumals are condensed strata 
with fragments of strata ranging from Argovian to Gault; the 
Jurassic element however occurs to the west of the country 
mapped by Pascor, which is believed to consist of true Giumals 
(see G. de P. Cotter, Proc. 18th Indian Science Congress, p. 305). 
The Hazara Giumals, the fauna of which is of Middle to Upper 
Albian age (Spatu, loc. cit., pp. 61, 62), contains abundant speci- 
mens of Douvilleiceras and Levelliceras. Beds of similar age have 
been discovered and discribed by L.M. Daves (Pal. Ind., New 
Ser., vol. 15, p. 7, 1930) in the Samana Range in Kohat district. 
It is safe of assume that the Giumal sandstones are not older 
than the Upper Valanginian or Lower Hauterivian nor younger 
than the albian. See also A. Hem and A. GanssER (Mem. Soc. Helv. 
Sci. Nat., vol. 73), « Central. Himalaya », 1939, pp. 146, 211. 


(T.H. Hottanp, 1926; M.S. Krisunan and K. Jacos). 
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GLAUCONITIC BEDS .............. Precambrian-Cambrian 

(India). 

A variable series of silty sandstones with the general pre- 
sence of glauconite, ripplemarks and sun-craks. Glauconite was 
noticed by E. VREDENBURG at Salkhan (24° 35’: 83°05’) (Mem. 
Geol. Surv. Ind., vol. 31, p. 166, 1901) and beds here were placed 
by him in the basal stage of the Lower Vindhyans, but placed 
by J.B. Aunen (Mem. Geol. Surv. Ind., vol. 62, part 2, pp. 144, 
160, 1933) at the top of the Kheinjua stage of the Semri series of 
the Vindhyans in the Son valley. 

(M.S. KRISHNAN and K. Jacos). 


GLOBOTRUNCANA APPENNINICA (Zone of ...) Cretaceous 
(Pakistan). 


See: BELEMNITE BEDS. 


GLOBOTRUNCANA LINNEI (Zone of ...) ....... Cretaceous 
(Pakistan). 


See: BELEMNITE BEDS. 


GLOBOTRUNCANA STUARTI AND G. LINNEI (Zone of ...) 
(Pakistan). Cretaceous 
See: BELEMNITE BEDS. 


GLOSSOPTERIS FLORA 
(India). 


See: GONDWANA SYSTEM. 


EE RN ae ee ree Upper Palaeozoic 


GODAVERY BEDS 
(India). 


A number of small outlying patches of Newsotp’s « Dia- 
mond Sandstone, and Limestone » system, which stud the plains 
of the Kistna and the Godavari (T. J. Newsorp, Journ. Roy. As. 
Soc., vol. 8, p. 159, 1844). The rocks referred to are those after- 
wards described by W. K1nc (Mem. Geol. Surv. Ind., vol. 8, 1872) 
as the Kistna beds. 


WRC RG Sue «eer Precambrian (?) 


(T. H. Hortan, 1926). 


GOLAPILLI BEDS 
(India). 


Formally introduced as a part of the Upper Gondwanas by 
W. Kine (Rec. Geol. Surv. Ind., vol. 10, 1877, p. 56; Mem. Geol. 
Surv. Ind., vol. 16, p. 18, 1880). The lowest division of the Upper 
Gondwanas in the Godavari area consisting of about 350 ft of 
orange to brown sandstones and grits named from the village of 
Golapilli (16° 43’ : 80°58’) in the Kistna district. The flora is 
closely allied to that of the Rajmahal stage. 


(T.H. Hortann, 1926; M.S. Krisunan and K. Jacos). 


PE PER AEE SEOS E TAT ATT, S., Jurassic 
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rOPENEDE Re SERIES vou cs os os hea coe km aan Archaean 
(India). 


Named by L. L. Fermor (Mem. Geol. Surv. Ind., vol. 37, p. 306, 
1909) from the aboriginal Gonds of the Madhya Pradesh. The 
rocks are crystalline, and are a local, manganiferous facies of the 
Dharwar system. Rocks largely composed of spessartite, rhodonite 
and quartz. Gondite proper is a spessartite-quartz rock, supposed 
to be the product of metamorphism of sediments, sand and clay, 
with manganese-oxides. As the result of the oxidation of the sili- 
cates, workable manganese-ore deposits have been formed. The 
oxidation took place, at least in part, in Archaean times, or, at 
any rate, before the formation of the pegmatites which occur so 
frequently as part of the fundamental crystalline complex in 
Peninsular India, for fragments of the fully developed oxide ores 
have been found as inclusions in these pegmatites (L. L. FERMOR, 
Rec. Geol. Surv. Ind., vol. 41, pp. 1-11, 1911). Gondites are typi- 
cally developed in the Balaghat, Bhandara, Chhindwara, Seoni 
and Nagpur districts, but have also been found Naruko, Jhabua 
Banswara, and in Gangpur. 

(T.H. Hortan, 1926). 


GONDWANA SYSTEM 
(India). Upper Carboniferous to lower Cretaceous 


Name proposed by H. B. Mepticortt in 1872 in an unpublished 
portion of his report on the Satpura basin, and first published 
by O. FEISTMANTEL in 1876 (Rec. Geol. Surv. Ind., vol. 9, p. 28). 
The Gondwana system as developped in the Indian Peninsula is 
typically a freshwater or riverine accumulation of conglomerates, 
sandstones, shales and coal-measures, but with marine beds near 
the base at Umaria and Mehendragarh a few miles to the west 
of Umaria. The base of the system is a tillite or glacial boulder 
clay, named Talchir boulder-bed by H.F. and W.T. BLANFORD 
and W. TuHEeosatp (Mem. Geol. Surv. Ind., vol. 1, pp. 46, 47, 84, 
1856) who first recognised its glacial origin. Since then similar 
glacial deposits have been found in Australia, South Africa, South 
America, the Falkland Islands introducing a similar series of 
fresh water deposits with the special flora known as the Glossop- 
teris flora. The age of this late Paleozoic ice-age has been and 
still is in dispute. See H. F. and W. T. Bianrorp and W. THEOBALD 
(loc. cit.); O. FEISTMANTEL (Rec. Geol. Surv. Ind., vol. 9, p. 79, 
1876). The glacial boulder bed is found in the Salt Range, under- 
lying the Speckled Sandstones with the Eurydesma fauna (R. D. 
OLDHAM, Man. Geol. Ind., p. 120, 1896) and which indicate an 
Upper Carboniferous age. G. de P. Correr (Rec. Geol. Surv. 
Ind., vol. 48, p. 29, 1917) summarising previous work, regards the 
age as Upper Carboniferous. C. ScHucHERT (Bull. Geol. Soc. Ame- 
rica, vol 39, pp. 769-886, 1928) argues in favour of a middle 
Permian age, but evidence in favour of an Upper Carboniferous 
age is given by H. Dicuton Tuomas and also by G. de P. COTTER 
(Nature, vol. 123, p. 946 and vol. 124, p. 743), and by F. R. C. REED, 
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(Gondwana System, continued) 


G. de P. Correr and H. M. Lautrt (Rec. Geol. Surv. Ind., vol. 62, 
pp. 412-433, 1930). Still more recently the identification of Eury- 
desma from the Agglomeratic Slates (q. v.) below the Nagmarg or 
upper division from the Bren Spur north of Srinagar (Mem. Geol. 
Surv. Ind., vol. 58, preface p. 1, 1931) (see also Pal. Ind., N.S., 
vol. 12, p. 10, 1928) strengthens the belief that the Eurydesma 
fauna in India is not newer than Upper Carboniferous. 

The beds which form the upper part of the Gondwana 
System, that is the Bhuj Series of Ras Natu (Quart. Journ. Geol. 
Min. Met. Soc. Ind., vol. 4, No. 4, pp. 163, 166, 1932), overlie the 
Ukra beds with Crioceras referable to the Aptian age ; therefore, 
Bhuj is Post-Aptian, and, probably, Middle Cretaceous. The series 
has yielded Palmoxylon mathuri, described and named by B. 
Saunt (Proc. Ind. Sc. Cong., 1932). For a summary of previous 
views and discussion of the age of the upper limit of the Gond- 
wana, see Rag Natu (Proc. Ind. Se. Cong., pp. 101-103, 1942). 

H.B. Mepuicorr and W.T. Bianrorp (Man. Geol. India, 1st 
ed., 1879) divided the Gondwana System into an Upper and a 
Lower group. This was followed by R.D. OtpHam (Man. Geol. 
Ind., 2nd ed., p. 208, 1893), G. de P. CoTTER (Rec. Geol. Surv. 
Ind., vol. 48, p. 23, 1917), C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, 
p. 91, 1931) and M.S. Krisunan (Geology of India and Burma, 
1949). O. FEISTMANTEL (Pal. Ind., ser. 12, vol. 4, 1882) in describing 
the flora of Parsora used the term « Transitional beds » (Middle 
Gondwana). This usage, although not appearing in any review 
of the system, was adopted by E. VREDENBURG (Summary of the 
Geology of India, 2nd ed., p. 50, 1910) and by D. N. Wanra (Geo- 
logy of India, 3rd ed., 1953). 

G. de P. Correr (Rec. Geol. Surv. Ind., vol. 48, p. 23, 1917) 
gives the following classification of the Gondwana System: 


n seana 4) Umia stage 
Upper Umia-Jabalpur series. AE r SEER orca 


Gondwana .... l A E E | Kota stage 
Rajmahal stage 
Parsora and Maleri 
stages 

Panchet stage 
Raniganj stage 
Ironstone stage 
Barakar stage 


Karharbari stage 
| Talchir stage 

B. Saunt (Pal. Ind., N.S., vol. 11, p. 115, 1931) regards the 
Parsora stage as Triassic rather than Rhaetic, and expresses the 
opinion that the Maleri beds are at least as young as Rhaetic, 
and states that they should be raised to be the lowest beds of 
the Upper Gondwanas. C.S. Fox also places the Maleris in the 
Upper Gondwanas (op. cit., p. 108) and gives the following clas- 
sification of the Gondwana System: — 


Panchet series ....... 


Gondwana ....( Damuda series ...... 


( 

| 

5 
ower | 

| 

| 


Talchir series ....... 
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Umia stage. 
Jabalpur stage. 
Chaugan stage. 


Kota stage. « 

Rajmahal stage. 

Parsora stage. 

. [Maleri stage. 

L Mahadeva series )Pachmarhi stage. 
(Hirapur stage. 

Panchet series Maitur stage. 
\(Mangli beds) 

Kamthi stage. 

Raniganj Coal measu- 

res. 
Mahuda stage. 


Barren Measures 4 Ironstone shales. 


Barakar Coal-measures 
Barakar series Karharbari stage. 
lUmaria (marine) stage. 
(Rikba stage. 
Talchir series Needle Shale stage. 
(Giicial boulder’ bed: 


K. Jacos (XIX* Congrès Géologique International, Sympo- 
sium sur les Séries de Gondwana, Alger, 1952, pp. 154-155) 
correlates the Gondwana divisions with the standard scale as 
given in the adjacent table. 


Several detached patches of Upper Gondwanas have been 
found in the East Coast region in Godavari (see Golapilli, Ra- 
ghavapuram, Tirupati), Guntur (see Budavada, Vemavaram, Pa- 
lavur), Madras (see Sriperumbudur, Sattivedu) and Ramnad 
(see Sivaganga). 

Also refer.: E.R. Gee (Mem. Geol. Surv. Ind., vol. 61, 
1932); T.H. Hottanp (Quart. Journ. Geol. Soc., London, vol. 89, 
pp. ixiv-lxxxi, 1933); C. S. Fox (Mem. Geol. Surv. Ind., vol. 59, 
1934); H. CrooxsHank (Mem. Geol. Surv. Ind., vol. 66, pp. 209- 
272, 1936). 


(T.H. Hortan, 1926; M.S. Krisonan and K. Jaco). 


Í Jabalpur series 


Upper 


Gondwanas .. Rajmahal series 


Raniganj series 
Lower 
Gondwanas .. < 


DAMUDAS 


GONDWANAS OF POONCH .................. Palaeozoic 
(India). 
See: TANAWAL SERIES. 


GOOLCHEROO QUARTZITES ............... Precambrian 
(India). 
See: GULCHERU QUARTZITES. 
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GOSALPUR: QUARTZITES ... macs nen sarm ee nue Archaean 

(India). 

One of the local developments of the Lora stage, distingui- 
shed by P.N. Bose (Rec. Geol. Surv. Ind., vol. 22, p. 218, 1889) 
and named from Gosalpur (23024 : 80°7’) in the Jubbulpore dis- 
trict. These and the associated rocks in this district had been 
correlated by C.A .Hacxet (M.S. Report, 1871, unpublished) 
with the Bijawars, but L. L. FERMOR (Mem. Geol. Surv. Ind., vol. 
37, p. 805, 1909) regarded them as Dharwar on account of their 
foliated characters. 

(T.H. Hotzanp, 1926). 


GOR FORMATION Oo eres ce ee eek eet were Archaean 
(India). 
See: DHARWAR SYSTEM. 

GRANULITE SERIES * 28 ueno Ne Get tokyo. soe oe oo Age (?) 
(India). 


J.B. Aupen (Rec. Geol. Surv. Ind., vol. 69, pt. 2, p. 134, 1935). 

A great thickness of bedded para-gneisses found northwards of 

Vishnuprayag (30°34’ : 79°37’). The series is characteristically 

arenaceous and massively bedded. « Original current bedding 

structures are still preserved in spite of the complete reforma- 
tion of the rocks. » 

(M.S. KRISHNAN and K. Jacos). 


GREAT LIMESTONE ..... (?) Upper Carboniferous-Permian 
(India). 


H. B. Mepticorr (Rec. Geol. Surv. Ind., vol. 9, p. 53, 1876). 
Unfossiliferous limestone of considerable thickness found as in- 
liers among the Murree sandstone hills of Thakiala, along the 
south-west boundary of Poonch State. Depending purely on its 
physical resemblance to the Megalodon limestone of Spiti, MEDLI- 
coTT assigned Jurassic age to this limestone. Later on he suggested 
it to be the same as his Infra-Trias limestone (Upper Carbonife- 
rous) of Hazara. D. N. Wania (Rec. Geol. Surv. Ind., vol. 69, pt. 1, 
p. 61, 1936) found a band of unaltered black slaty tuff in the 
limestone exposure, which he on microscopic evidence correlates 
with the Agglomeratic Slate series of Kashmir and thus supports 
the suggested correlation with the Upper part of the Infra-Trias. 


(T.H. Hoxtanp, 1926; M.S. KRISHNAN and K. Jaco). 


GREEN SHALES (or clay and shales) 
(Pakistan). 


See: PANOBA BEDS. 


EE Lower Eocene 


GREY BEDS 
(India). 
See: Table under JUVAVITES BEDS. 


A ae eo, Reh ee EA. 2 Upper Triassic 
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GREY LIMESTONE ..............; Triassic-Upper-Jurassic 
(india). 


The name Grey limestone has been used by A. von KRAFFT 
(Mem. Geol. Surv. Ind., vol. 32, p. 132, 1902) for a formation in 
the Kumaon Himalaya which includes Triassic and Jurassic 
fossils, and has been named Kioto Limestone by H.H. HAYDEN 

(Geog. Geol. of the Him., pt. 4, p. 236, 1908). See Kioto Limestone. 


(T.H. Hortan, 1926). 


DERUL IMESTONE A crnac d naian T ed Eocene 
(Pakistan). 


Term used by C.S. Mmpremiss (Mem. Geol. Surv. Ind., vol. 
26, p. 39, 1896) for beds overlying the Middle Cretaceous and 
underlying the Nummulitic beds in Hazara. In the abserce of 
recognisable fossils the limestone has been mapped with the 
Nummulitics. 
(T.H. Horano, 1926). 


GRITTY SANDSTONES (CUDDALORE SERIES) .. Pliocene 
(India). 
Name applied by R. B. Foote (Mem. Geol. Surv. Ind., vol. 20, 
p. 35, 1883) to a series of interrupted outcrops of coarse and 
friable unfossiliferous sandstones and grits along the coast of the 
Carnatic, petrologically resembling the Cuddalore sandstones 
with which they are doubtfully correlated. 


(T.H. Hortan, 1926). 


GUDDADRANGAVANHALLI FORMATION ..... Archaean 
(India). 
See: DHARWAR SYSTEM. 


ISULGCHERU QUARTZITE. or. nasi see cos eens Precambrian 

(India). 

The lower division of the Papaghni series and the lowest 
stage of the Cuddapah system. Named by W. Kine (Mem. Geol. 
Surv. Ind., vol .8, p. 148, 1872) from the Gulcheru (Guvvalache- 
ruvu) in the Cuddapah district (14°18’ : 78°45’) The Gulcherus 
consist of conglomerates, grits and sandstones resting unconfor- 
mably on the Archaean basement. Overlying the Gulcherus are 
the Vempalle Shales and Limestones. The Gulcherus are also 
sometimes referred to as a stage. See also: Papaghni Series. 


(T.H. Hoxtanp, 1926; M.S. Krisunan and K. Jacos). 


GUVVALACHERUVU QUARTZITE .......... Precambrian 
(India). 
See: GULCHERU QUARTZITE. 
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GWADAR STAGE -aues sie cake are A E Pliocene 
(Pakistan). 


Term used by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, 
p. 324, 1921) for the upper of two divisions of the marine Makran 
series and regarded as Pliocene in age, corresponding to the 
terrestrial Upper Manchhars and Upper Siwaliks of India, the | 
Upper Irrawaddys of Burma and the Sonde series of Java (p. 
328). Gwadar (2500 : 62°40’) is on the Makran coast. | 


(T.H. HoLLAND). 


| 
f 
| 
| 
| 


GWALIOR SYSTEM ................ Archaean-Precambrian 
(India). ; 


The system was named by C.A. Hacer (Rec. Geol. Surv. 
Ind., vol. 3, p. 31, 1870) after the city of Gowalior (23°13’ : 78°12’) 
in Madhya Pradesh to a system of rocks forming hill ranges 
extending east to west along the northern fringe of a narrow 
belt of Bundelkhand granite prominently seen at and near 
Gowalior. The out-crops of the Gwaliors occupy an area of 
approximately 50 miles long and 20 miles wide with a very 
gently northerly dip. They comprise sandstones, ferruginous 
jaspers, limestones and inter-bedded traps and lie with an un- 
conformity on the denuded surface of the Bundelkhand granite. 
They have a great resemblance to the unmetamorphosed rocks 
near Hindaun (26944 : 7796’) and the jaspers and shales of Ran- 
S (Jaipur) which are regarded as of Aravalli age by 

eron. 

The Gowaliors have been denuded into a lower Par Series 
up to 200 ft. in thickness, and an upper Morar Series which is 
over 2000 ft. thick (C. A. Hacxet, Rec. Geol. Surv. Ind., vol. 3, 
p. 34, 1870). The Par Series consists of thin bedded sandstones 
at the base (forming well-marked scarps), resting on an irre- 
gular denuded surface and some sandstones and shales into which 
sometimes Bundelkhand quartz reefs project. The Morar Series 
consists of siliceous and ferruginous shales with bands of bright 
red jaspers. There are at least two main horizons of traps, the 
lower being 70 ft. and the upper more than 500 ft. thick. 

Named by C. A. Hacker (Rec. Geol. Surv. Ind., vol. 3, p. 34, 
1870) from the city of Gwalior (26913 : 78912’) in Central India. 
Divided into two series : 

2. Morar series. 
1. Par series. 

Similar to the typical (original) Bijawars. 

Considered by A.M. Heron (Mem. Geol. Surv. Ind., vol. 68, 
p. 50, 1936) as isolated outcrops of unmetamorphosed Araval- 
lis, which owe their horizontality and absence of metamorphism 
to their distance from the main axes of folding of the Aravalli 
range and their protection by the resistant mass of Bundelkhand 
granite upon which they rest. 

The Gwaliors have also been regarded as the equivalents 
of the Bijawars which lie 120 miles to the east. The age of the 
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traps from the upper beds determined by the helium method is 
about 500 million years according to V.S. Dubey who therefore 
equates them with the Cuddapahs. The correlation of the 
Gwaliors however is a matter of some difficulty. Though they 
resemble the unmetamorphosed Aravallis of Hindaun in lithology, 
it is quite probable that they are of Cuddapah age since they 
have a horizontal disposition and are unaltered. 


(M.S. Krisunan and K. Jacos). 


CLIT ari noA det Side oa Gents Oe eae Jurassic 

(India). 

Name given by S.K. Acrawat (C. R. Ac. Sci., Paris, t. 240, 
n° 18, p. 1791, 1955; Annales C.E.D.P., Paris, n° 19, 1956) to the 
beds defined by StroniczKa under « Chari group» of Kutch. He 
has suggested the old name to be dropped since these beds do 
not occur within several kilometers of the village Chari, which is, 
on the other hand, surrounded by rocks belonging to the overlying 
Katrol series; and since the Golden oolite whose bands are met 
with amongst the « Chari beds» in the neighbourhood of Keera 
Hill (N.W. of Buus) is absent from majority of exposures of 
«Chari Group», according to Rac Nato «cannot be said to 
mark any definite horizon in the stratigraphy of Kutch». New 
Name is derived from Habo dome where the beds in question 
are beautifully exposed. The village of that name is also situated 
on the rocks of this group. For discussion, see: AGRAvAL (loc. cit., 


1956) (see also: Chari group). 
(S.K. AGRAWAL). 


HAIMANTA SYSTEM ...... Precambrian (?) and Cambrian 
(India). 
Named by C.L. Græssacu (Mem. Geol. Surv. Ind., vol. 23, 
p. 50, 1891) from the fact that this system of rocks is largely 
developed in the snow-clad Central Himalayan mountains. The 
term has been used to designate the rocks overlying the Pre- 
cambrian Vaikrita System in this region. The Haimantas have 
been shown by H.H. Haypen (Mem. Geol. Surv. Ind., vol. 36, 
p. 19, 1904) to include some unfossiliferous strata as well as fos- 
siliferous Cambrian and have been divided into three main divi- 
sions as below : 
Upper : Micaceous quartzites, thin slates and grey dolo- 
mites with rich Trilobite fauna, brachiopods, etc. 1 200 ft 
Middle: Red and black shales with some quartzites 
1000 ft. 
Lower: Dark slates and quartzites (highly folded) which 


probably may include some Precambrians 
2 000-3 000 ft. 
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(Haimanta System, continued) 


The beds are particularly well exposed in the valley of the 
Parahio river. The lower and middle divisions are unfossiliferous, 
but the upper division contains Middle and Upper Cambrian 
fossils. HaypEN was of the opinion that all the three divisions 
should be included in the Cambrian. J.B. Aupen (Rec. Geol. 
Surv. Ind., vol. 78, pt. 1, p. 76, 1949) points out the lithological 
similarity of Haimantas with the Simla slates and Chandpurs 
and correlates the two. See also A. Hem and A. GanssER (Mem. 
Soc. Helv. Sci. Nat., vol. 73, Central Himalaya, pp. 201, 202, 1939). 


(T.H. Hottanp, 1926; M.S. Krisnnan and K. Jacos). 


HATGOBIA BEDS niece aana sae «ote hens aS Upper Triassic 
(India). 


See: LILANG SYSTEM. See also under: JUVAVITES BEDS. 


HALORITES: BEDS. i 62005 2. we lowes desee Upper Triassic 
(India). 


A Noric horizon exposed on the south slope of the Bambanag 
range above the Girthi Valley in northern Kumaon, where the 
beds consisting of dark shales with bands of limestone were 
discovered by C. Ditner, C.S. Mipptemiss and C. GRIESBACH 
(see Rec. Geol. Surv. Ind., vol. 34, p. 1, 1906). The fauna was 
described by E. von Mogstsovics (Pal. Ind., Ser. 15, vol. 3, part 1, 
p. 131, 1899), who compared it with the Hallstatt limestone. A 
list of the fauna and notes on the stratigraphical relationships 
is given in Mem. Geol. Surv. Ind., vol. 36, part 3, p. 105, 1912) 
and includes 7 species of Halorites, 12 of Parajuvavites, and many 
other ammonites, some brachiopods and lamellibranches. On the 
evidence of fossils these beds have been assigned to the Lower 
ay age. This horizon is correlated with the Juvavites beds of 

piti. 
(T.H. Hortannp, 1926; M.S. KrīısHNan and K. Jacos). 


HANGU DABCO A eaS race Ea aA Oae E OAA ae NS Paleocene 
(Pakistan). 


A breccia lying above the Hangu Shales in the southern 
foothills of the Kohat district. The name is due to L.M. Davies 
(Pal. Ind., New Ser., vol. 15, p. 10, 1930) who believes it to be a 
facies of the Lockhart Limestone (q. v.). It is over 100 feet thick. 


(G. de P. COTTER). 


HANGU SANDSTONE ...................... Basal Eocene 
(Pakistan). 


Name given by L. M. Daves (Pal. Ind., New Ser., vol. 15, p. 9, 
1930) to a bed of white quartzitic sandstone, 140 feet thick, 
Sm a the Hangu Shales (q. v.). The age is regarded as basal 

ocene. 


(G. de P. CoTTER). 


99 


HANGU SHALE 
(Pakistan). 


Name given by L.M. Davies (Trans. Min. & Geol. Inst. of 
Ind., vol. 20, pp. 319-321, 1927; Quart. Journ. Geol. Soc. vol. 83, 
pp. 260-290, 1927; Pal. Ind., New Ser., vol. 15, part 1, p. 9, 1930) 
to fossiliferous shales found underlying the upper Ranikot in 
Kohat district near Hangu camp. The fauna is probably of Mon- 
tian age; the corals are described by J.W. Grecory, (Pal. Ind., 
New Ser., vol. 15, part 7, 1930) and include Blagrovia simplex, 
Cyclolites vicaryi, etc.; the mollusca have been described by 
L.R. Cox, (id., part 8, 1930), and include Tibia samanensis, 
Euspirocrommium conicum, Eocypraea cotteri, Cardita hanguen- 
sis, Corbula praeexarata, etc. The Hangu shale is only up to 20 
feet thick and is overlain by the Lockhart limestone (q.v.) of 
upper Ranikot age, and underlain by the Hangu sandstone, be- 
lieved to be basal Eocene. 


D eta Sie etn re eee ate T Sock c eEA RUN ORD eRe Palaeocene | 


(G. de P. CoTTER). 


OARA Pere er LONE I A ceca ceeded seen Palaeocene 
(Pakistan). 


See: DUNGHAN LIMESTONE. 


cop bis SSD EELS WG DOT BEDS Se Aiea ig eC a ee Eora Upper Triassic 
(India). 


Name introduced by C. Diener (Denks. k. Akad. Wiss. Wien, 
vol, 62, pp. 544, 548, 1895) for a nodular limestone forming the 
lowest Noric stage of Painkhanda. It was replaced later by the 
name of the Zone of Proclydonautilus griesbachi. The fragments 
of ammonites assigned to the genus Hauerites have been proved 
by Diener (Pal. Ind., ser. 15, vol. 5, Mem. No. 3, p. 108) to belong 
to a new sub-genus closely related to the Alpine Carnites floridus 
Wulf. 


HAVELI SERIES arse ess o ra unie Precambrian-Cambrian 
(India). 


Name proposed by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 
33, p. 259, 1906) for the beds previously known as Lower Bhander 
in the Upper Vindhyan system and forming wide areas of outcrop 
in Central India and Rajputana. The beds so grouped are mostly 
shales and limestones with subordinate sandstone, and are thus 
contrasted with the prevalent sandstones of the next series above 
(Betwa, old Upper Bhander). Name from the elevated valley 
plain known as the Haveli in Southern Bundelkhand. 


(T.H. Hortan, 1926). 


HAZARA (Infra-Trias Of s) eses as. sace eees goni Permian 
(Pakistan). 


See: INFRA-TRIAS OF HAZARA. 
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HAZARA (Slate series of ...) .........-2+eeee> Precambrian | 
| 
i 


(Pakistan). 
See: ATTOCK SLATES. 

HEDENSTROEMIA BEDS ........osiseceseceneder Triassic 
(India). 


Name proposed by A. von Krarrt (Director’s General Report 
for 1899-1900, p. 207) from the characteristic ammonite to re- 
place « Subrobustus beds» (q.v.). proposed by Diener for the 
upper division of the Lower Triassic in Painkhanda. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


HEDENSTROEMIA BEDS ................. Lower Triassic 
(India, Pakistan). 

See: CERATITES BEDS OF THE SALT RANGE and also under: 
JUVAVITES BEDS. 


PHELAN SIAGE. sc dadds sas oka ona se sk Oree Upper Miocene 
(India). 


D. N. Wanra (Mem. Geol. Surv. Ind., vol. 51, pp. 191, 273, 276- 
277, 1928). A local name applied to the Middle Siwaliks of 
Poonch, probably correlated with the basal part of the Nagri 
zone. Consists of massive, soft, coarse sandstone with inconspi- 
cuous clays and shales underlain by a rather prominent zone of 
deep red calcareous shales and nodular clays. The stage does not 
attain more than 1500 feet in aggregate thickness. The only 
animal fossils are a few fragmentary limb bones of perissodactyl 
ungulates and a small species of Dinotherium. Named after the 
village Helan, (33946’ : 73947’) in Poonch. See also Rec. Geol. 
Surv. Ind., vol. 74, pp. 72-73, 1941. 


(M.S. Krisonan and K. Jacos). 


HREMIPNEUSTES: BEDS: . 4.2.24. 00ec eee Cretaceous 
(Pakistan). 


The Upper Cretaceous rocks of Baluchistan are divided by 
E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 36, p. 210, 1908) into 
two main divisions, of which the lower calcareous one, distin- 
guished by the abundance of Hemipneustes is regarded as the 
equivalent of the Ariyalur beds of the Coromandel coast, being 
mainly Maestrichtian in age, the base only being Campanian. 

These beds were first referred to by F. NoETLING as « Sphe- 
nodiscus beds» (Rec. Geol. Surv. Ind., vol. 27, p. 4, 1894) and 
were subsequently renamed by him as Hemipneustes beds. The 
fauna is described by F. Norttine in Pal. Ind. Surv., vol. 16, pt. 1, 
No. 3, who regarded the Hemipneustes beds as Maestrichtian and 
older than the Cardita beaumonti beds of Sind. 

Recent investigation carried out by A. H. Kazmı of the Geo- 
logical Survey of Pakistan shows that the Hemipneustes beds 
exhibit facies change with corresponding change in fauna and 


SUNT eee 
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that in Quetta area they can be correlated with the zones of 
Globotruncana stuarti and Globotruncana linnei of the upper 
Parh limestone (see Belemnite beds) and the Omphalocyclus 
beds which form the base of the Dunghan limestone’ (q. v.). 


(T.H. Hortan, 1926; M. H. Kuan). 


HIMALAYAN SERIES ............ Palaeozoic and Mesozoic 
(India). 


This term was used as a group name, but without stratigra- 
phical limits, to include the older formations of the Outer Hima- 
layas as distinct from the young formations which constitute the 
Sub-Himalayas (H. B. Mepuicorr, Mem. Geol. Surv. Ind., vol. 3, 
pt. 2, p. 17, 1864). 

(T.H. Hortan, 1926). 


HIMATNAGAR SANDSTONE .......... Lower Cretaceous 
(India). 


See: AHMEDNAGAR SANDSTONE. 


CSUN CS TES el SS BY seep geal ll ee cpr hed ie Me Upper Permian 
(India). 


Named by V. Batt (Rec. Geol. Surv. Ind., vol. 8, p. 112, 1875) 
from Himgir north of Sambalpur (21° 57’: 83°46’). The beds, 
clearly distinguished in the Raigarh-Himgir coalfields, are 
coarse ferruginous sandstones and conglomerates with red shale 
overlying the Barakars unconformably. The Raniganj flora 
includes Schizoneura, Glossopteris, Vertebraia and Pecopteris. On 
lithological grounds the rocks have been (doubtfully) correlated 
with the Kamthis (Man. Geol. Ind., 1st ed., p. 210, 1879). 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


BINGIAAS STAGE? A0 28202 Ss a SE aN Miocene 
(Pakistan). 


E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 34, p. 90, 1906) 
applies the name of the Hinglaj mountain range (25° 34’ : 65° 57’) 
in the Makran to the shales and sandstones which conformably 
overlie the Gaj series in that area. They are regarded as mostly 
Burdigalian in age, but possibly reaching to the Sarmatian in the 
upper beds (loc. cit., p. 175), and it is asserted that, in conse- 
quence of a lithological resemblance between the two formations, 
some areas mapped as Manchhar in Sind (loc. cit., p. 181) are 
really part of the older Hinglaj. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


FATE A UP AGEL co cka lc wie ects, oe vee che 6 oge a see ac Permo-Trias 
(India). 
See: GONDWANA SYSTEM. 
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HORNSTONE BRECCIA ...........---0005 ... Precambrian 
(India). 


A quartzitic rock associated with the Kushalgarh Limestone 
(Delhi system) in the Alwar State, Rajputana. (C. A. HACKET, 
Rec. Geol. Surv. Ind., vol. 10, p. 88, 1877, and A. M. Heron, Mem. 
Geol. Surv. Ind., vol. 45, p. 63, 1917). It occurs generally above, 
but occasionally below the limestone and appears to have been 
produced by crush movements in folding. See also Delhi System. 


(T.H. Hortan, 1926). 


HOSUR SERIES run screritaciorecstevesysiepene qh ar aa Archaean 
(India). 
See: DHARWAR SYSTEM and BELLARY GNEISS. 

HUNDES OSSIFEROUS GRAVELS ............ Pleistocene 
(India). ; 


Term applied to a large area of Pleistocene gravels in the 
upper valley of the Sutlej. The bones were originally considered 
by Dr. Fatconer to be of Tertiary age and to correspond to some 
part of the Siwaliks. C.L. Griespacn first discovered the fact 
that the bones came from the subrecent deposits (Rec. Geol. Surv. 
Ind., vol. 13, p. 91, 1880) and a revision of the fauna by 
R. LYDEKKER (Rec. Geol. Surv. Ind., vol. 14, p. 178, 1881) settled 
the question of their age. 

(T.H. Hottanp, 1926). 


HYDERABAD BEDS 2602 ..5.2..2%.. Precambrian-Cambrian 
(India). 


T.J. Newsoip (Journ. Roy. As. Soc., vol. 8, p. 160, 1844), 
gave this name to the outliers of his « Diamond Sandstone, and 
Limestone » system between the Southern Maharatta country and 
Hyderabad «at Mudibhal and Talicota on the banks of the 
Bhima, ... and also in the vicinity of Digaye, between Muktul and 
Gulberga ». The rocks described are evidently those referred to 
by R.B. Foote under Krne’s name Bhima (Kurnool) series. The 
term appears to be of purely geographical significance, for New- 
BOLD (ibid., p. 225) also used the name « Hyderabad beds» for 
some occurrences of freshwater limestones (Lametas) underlying 
the Deccan Trap between Beder and Hyderabad. He evidently 
was aware that this was a different and younger formation than 
the members of his « Diamond Sandstone and Limestone » system. 


(T.H. Hotzanp, 1926). 


HYPOGENE SERIES 
(India). 


Name used by T.J. Newsorp (Journ. Roy. As. Soc., vol. 8, 
p. 145, 1844) for the fundamental crystalline complex of Southern 
India, « penetrated and broken up by prodigious outbursts of 
plutonic and trappean rocks. « Gneiss and hornblende schist are 
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by far the most prevalent rocks, according to Newsotp, but he 
describes also mica-schist, talcose schist, chlorite schist, actinolite 
schist, marble and clay-slate. E 

(T.H. Hortan, 1926). 


IDAN GRANTE Woh mis acne aks eea aas gc a ace Precambrian (?) 
(India). 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
The name is derived from the town of Idar (239 51’: 7391’) near 
which is one of the largest masses. They show granitic, micro- 
granitic and granophyric phases and were originally described 
by C.S. Mipptemiss, as the local phase of the Erinpura Granite, 
but Heron considers (Rec. Geol. Surv. Ind., vol. 71, pp. 71, 72, 
1936) it to be Malani age. The representatives of the Idar granite 
in the former Sirohi State have been discussed by A. L. COULSON 
(Mem. Geol. Surv. Ind., vol. 63, pp. 103-114, 1933). A.M. HERON 
and P.K. GuosH (Rec. Geol. Surv. Ind., vol. 72, part 4, p. 370, 
1938) have suggested the name should dropped. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


IGNEOUS COMPLEX (ie... dias ss cal cee ee AAN Archaean 
(India). 
See: DHARWAR SYSTEM. 


IGNEOUS ROCKS 
(Pakistan). 


Recent and Sub-Recent : Lava flows, Agglomerate, Ash beds; 
Andesitic intrusions of northwestern part of Chagai District, 
Baluchistan. 

Post Mid-Eocene: Peridotite, pyroxenite, syenite, diorite, 
and micro-granite of Raskoh Range, Chagai District, Baluchis- 
tan. 

Lower to Mid-Eocene: Basalt, andesite, dolerite and agglo- 
merate of Raskoh Range, Chagai District, Baluchistan. 

Upper Cretaceous to Upper Eocene : Peridotite, saxonite, dio- 
rite of Hindubagh and Zhob District. 

Post Cretaceous, may be Eocene: Granodiorite and granite 
of Karakorum, Kailas, and Kuenlun-Ranges (Trans-Himalayan 
Regions of Gilgit Agency and Baltistan). 

Upper-most Cretaceous or Palaeocene : Deccan Trop of Sind. 

Lower Jurassic to Lower Cretaceous: Lava flows (basalt 
mostly), dolerites agglomerate, serpentine of Las Bela and 
Southern Kalat. 

Upper Carboniferous to Upper Triassic : Panjal Volcanic 
series (the greenstone complex) of Gilgit Agency and Baltistan. 

Post Attock Slates, may be Post-Permo-Carboniferous : Gra- 
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nite, granite-gneiss, dolerite, gabbro and peridotite of Swat 
State and Malakand. 

Cambrian, or Post-Cambrian. (Post-Attock, Dogra Slates, 
and Post Salkhela Series): Granite, granite-gneiss, gneissose 
granite of Hazara and Azad Kashmir. 

Pre-Cambrian : Granite (with gabbro and diorite) of Nagar 
Parkar, Sind (continuation of the Pre-Cambrian rocks of Raj- 
putana India). 

(A. F.M. M. Haque). 


INDUS OR SHINGO BEDS .................. Nummulitic 
(Pakistan). 


Name used by F. Sroriczka (Mem. Geol. Surv. Ind., vol. 5, 
p. 338, fn., and described p. 354, 1866) for some slates exposed 
in the Indus valley from the mouth of the Zanskar river up 
towards Hanle from which Dr. THomson in 1848 brought down 
nummulites. These are presumably the same as those previously 
(ibid., p. 129) called the sandstones and slates of the Upper Indus 
valley and considered to be very much older. 


(T.H. Hortan, 1926). 


INFRA-BLAINI BEDS .......... Precambrian or Cambrian 
(India). 
See: SIMLA SLATES. 

INFRA-KROL BEDS .........5.:.de eee: Upper Palaeozoic 
(India). 


Name given by H. B. Mrepricott (Mem. Geol. Surv. Ind., vol. 3, 
part 2, pp. 17, 29, 1864) to the slate series underlying the Krol 
Limestone in the Simla area, but he included the Boileauganj 
quartzite which he regarded as the probable equivalent of the 
Krol Sandstone; this view is now regarded as erroneous (see 
under Boileauganj Quartzite). G. E. Pmcrim and W. D. West define 
the Infra-Krol (Mem. Geol. Surv. Ind., vol. 53, p. 5, 1928) as 
shaly slates often carbonaceous with beds and lenticles of hard 
quartzitic grit, and lying above the Blaini limestone and boulder- 
bed, but beneath the Krol series. See also J.B. Aupen, Rec. Geol. 
Surv. Ind., vol. 67, pt. 4, pp. 358-451, 1934. The Infra-Krol and 
Krol beds may roughly be correlated with the Permian. 


(T.H. Hottanp, 1926; M.S. Krisunan and K. Jaco). 

INFRA-TRAPPEAN 
(India). 

See: DUDUKUR INFRA-TRAPPEAN BEDS, LAMETA. 


Satie a s <c eee Upper Cretaceous 


INFRA-TRIAS ........... Upper Carboniferous to Permian 
(Pakistan, India). 


Name given by C.S. Muppremiss (Mem. Geol. Surv. Ind., 
vol. 26, p. 17, 1896) to a series of 
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(3) Limestones-thickness ..... 2 000 ft. 
(2) Sandstones and shales .... 150 ft. 
(1) Basal Conglomerate ...... 50-100 ft. 


which lie below the Triassic limestones of Hazara, and above the 
Attock Slate. This series had already been described by W. WaacEN 
and A.B. Wynne (Mem. Geol. Surv. Ind., vol. 9, p. 335, 1872) as 
« Below the Trias». C.S. Mippiemisss suggested that the basal 
conglomerate, which is now known as the Tanakki conglomerate 
from its exposure at Tanakki village on the road between Have- 
lian and Abbottabad, was homotaxial with the Salt Range Boulder 
Bed of Talchir age. This opinion has been confirmed by D.N. 


Sedimentary deposits of freshwater limestone or of bole inter- 
calated between the flows of Deccan Trap basalt, and found in 
many localities in India, the most well known being Rajamahendri 
at the Mouth of the Godavery River, and Nagpur. The most 
common fossil of these beds is that formerly known as Physa 
prinsepii Sow. (SowERBY in Matcotson, Trans. Geol. Soc. Lon. (2), 
vol. 5, pl. 47, figs. 14, 15, 1840), but more correctly Bullinus prin- 
sepii (Sow.) (see N. Annandale, Observations on « Physa prin- 
sepii », Rec. Geol. Surv. Ind., vol. 51, p. 50, 1920). This species 
is found at Rajamahendri, at Narsinghar Central India, at Nagpur, 
and also in the Maestrichtian of Mazar Drik in Baluchistan (VRE- 
DENBURG, Rec. Geol. Surv. Ind., vol. 35, p. 114, 1907). At Rajama- 
hendri an estuarine fauna occurs with abundant Cerithidae, the 
fauna of which is described by S. Histop (Quart. Journ. Geol. 
Soc., vol. 16, pt. 1, pp. 154-189, 1869). Some of Hislop’s species 
have been found in the Maestrichtian of Persia (Mission de 
Morgan, partie 4, Paleontologie, Mollusques, 1904) and the fol- 
lowing species, Morgania fusiformis, Pyrazus stoddardi, Turri- 
tella praelonga, Corbula sulcifera, have been found in the Cardita 
beaumonti beds (Danian) of Baluchistan or of Sind (Pal. Ind., 
New ser., vol. 10, mem. 3, 1928), the first two of the list being 
Wapa, who found glaciated boulders at Tanakki in this bed (Rec. 
Geol. Surv. Ind., vol. 62, p. 152, 1929), and who subsequently in 
north Hazara found the Infra-Trias conglomerate to be inter- 
bedded with Agglomeratic Slate (Rec. Geol. Surv. Ind., vol. 63, 
p. 130, 1930), thus proving the age to be Upper Carboniferous at 
latest. The limestones of the Infra-Trias thus appear to corres- 
pond with the Productus Limestone of the Salt Range, and to be 
Permian in age, but they are barren of fossils and frequently 
silicified. The unfossiliferous Infra-Trias are developed in the 
Lesser Himalayan zone which would include Simla, Garhwal 
and the Kashmir-Hazara region. In the Tertiary (Murree) zone 
of Kashmir there are inliers of unfossiliferous dolomitic limes- 
tone and referred to as the Great Limestone. These are generally 
regarded as equivalentes of parts of the Infra-Trias series of 
Hazara. The present view is that the age of the Infra-Trias is, 
at least in part, of Upper Carboniferous to Permian. 


(G. de P. Correr; M.S. KRISHNAN and K. Jacos). 
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INTER-TRAPPEAN BEDS Upper Cretaceous to Lower Eocene 
(India). 


Sedimentary deposits of fossiliferous cherts freshwater limes- 
tone or of bole intercalated between the flows of Deccan Trap 
basalt, and found in many localities in India, the most well known 
being Rajamahendri at the Mouth of the Godavary River, and 
Nagpur. The most common fossil of these beds is that formerly 
known as Physa prinsepii Sow. (SOWERBY in Matcotmson, Trans. 
Geol. Soc. Lon. (2), vol. 5, pl. 47, figs. 14, 15, 1840), but more 
correctly Bullinus prinsepii (Sow.) (see N. ANNANDALE, Obser- 
vations on « Physa prinsepii », Rec. Geol. Surv. Ind., vol. 51, p. 50, 
1920). This species is found at Rajamahendri, at Narsinghar 
central India, at Nagpur, and also in the Maestrichtian of Mazar 
Drik in Baluchistan (VREDENBURG, Rec. Geol. Surv. Ind., vol. 35, 
p. 114, 1907). At Rajamahendri an estuarine fauna occurs with 
abundant Cerithidae, the fauna of which is described by S. Histor 
(Quart. Journ. Geol. Soc., vol. 16, pt. 1, pp. 154-189, 1869). Some 
of Histop’s species have been found in the Maestrichtian of Persia 
(Mission de Morgan, partie 4, Paleontologie, Mollusques, 1904) 
and the following species, Morgania fusiformis, Pyrazus stoddardi, 
Turritella praelonga, Corbula sulcifera, have been found in the 
Cardita beaumonti beds (Danian) of Baluchistan or of Sind (Pal. 
Ind., New ser., vol. 10, mem. 3, 1928), the first two of the list being 
also found in Persia. In Bombay, in the upper horizons of the 
Trap, intertrappeans known as the Frog Beds occur, in which 
numerous remains of frogs referable to the genus Oxyglossus 
(Indobatrachus) (see StoticzKa, Mem. Geol. Surv. Ind., vol. 6, 
p. 387, 1867) are found. 


The Inter-trappeans were generally regarded as not eralier 
than Maestrichtian and probably Danian in age. The beds near 
Rajamahendri contain fossil algae like Neomeris and Acicularia 
and also Charophyta. S. R.N. Rao and K. Sripapa Rao (Pal. Ind., 
N.S., vol. 29, mem. (2), 1940) describe the Charophyta and assign 
a Paleocene age to the beds. B. Saunt (Proc. Ind. Sci., Cong., 
pp. 316-318, 1934) on palaeobotanical evidence (the occurrence 
of palms, Azolla and Nipadites in the inter-trappeans) favoured 
a Tertiary (Lower Eocene) age. S. L. Hora (Rec. Geol. Surv. Ind., 
vol. 72, pp. 267-292, 1938) describes the fossil fish-scales from the 
inter-trappeans at Deothan and Kheri, and considers these beds 
to be not older than Lower Eocene. 

In Sind, the Bor hill near Ranikot shows a bed of calcareous, 
gritty to conglomeratic, sandstone overlying the Hippuritic limes- 
tone (Upper Cretaceous), in which occurs an inter-stratified bed 
of basalt 40 feet thick, some 350 to 400 feet above the base of 
the sandstone. This sandstone is overlain by Olive Shales and 
Sandstones, the latter containing some volcanic ash or decom- 
posed fragments of basalt. Cardita (Venericardia) beaumonti 
occurs in several horizons in the Olive Shale, but especially 
abundantly in a bed 200 and 250 feet below the top of the series. 
In addition to some corals, echinoids and gastropods, Nautilus 
bouchardianus (which occurs in the Ariyalur Beds of the Trichi- 
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nopoly district), is also reported to have been found here. The 
faunal assemblage indicates an age in the uppermost Cretaceous. 


The Cardita beaumonti Bed is overlain by another bed or 
flow of basalt, the thickness of strata separating this and the 
lower flow being about 600 feet. The upper one is much more 
extensive than the lower and has been traced for 22 miles from 
Ranikot to Jakhmari, at the base of the Ranikot beds. This upper 
flow (lying on the Cardita beaumonti Bed) has a thickness varying 
from 40 to 90 feet, but is itself composed of two individual flows 
each of which is vesicular at the top. There is no doubt, according 
to R.D. OLDHAM, that the basalt is a flow and not an intrusive 
(Manual, Second Edition, p. 289), and it is conformable both to 
the underlying Cardita beaumonti Beds and the overlying Rani- 
kot Beds. Though separated by a good distance from the main 
Deccan Trap area, these trap beds in Sind are considered to 
belong to the Deccan Traps. 


In a boring put down in 1948 by the Burmah Oil Company 
at Lakhra, about 25 miles north-west of Hyderabad, Sind, the 
Cardita beaumonti bed was encountered at a depth of 2,925 ft. 
Deccan Traps overlie as well as underlie this bed which is 100 ft. 
thick. Traces of traps were encountered also in the sediments 
below the lower trap horizon. This indicates that the eruptions 
began in the Maestrichtian or even earlier. It is therefore reaso- 
anble to conclude that the Traps commenced to be poured out 
in the uppermost cretaceous and continued well into the Eocene. 


IRLAKONDA QUARTZITES ................ Precambrian 
(I ndia he 


The lowest beds in the Kistna series of the Cuddapah system, 
named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, p. 255, 1872) 
from the hill (16° 2’: 78° 41’) which is formed of these rocks, in 
the Kurnood district. The Irlakonda quartzites lie over the 
gneisses or dip under the Kurnools of the Palnad tract. The 
quartzites are overlain by the Kolamnala shales. 


(T.H. Hotzianp, 1926; M.S. KrisHnan and K. Jacos). 


ESO NGA Yi ancy aae ar eA C3 Oh ages « a Quaternary 
(India). 


Dr. H.W. Voysry’s name for laterite. See Journ. As. Soc. 
Beng., vol. 2, p. 302, 1833 ; vol. 19, p. 190, 1850. The term did not, 
however, oust the older term laterite ; but in 1876 it was revived 
by R. Bruce Foote (Mem. Geol. Surv. Ind., vol. 12, p. 200) for 
the high-level laterite of the Ghats in the Southern Mahratta 
Country, whilst he restricted the term laterite to the low-level 
variety of the Konkan. But the term has again fallen into disuse. 


(T.H. Hortan, 1926). 
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IRON-ORE SERIES 2.0245. 2). 2. See, Soe ae Archaean 

(India). 

H.C. Jones (Rec. Geol. Surv. Ind., vol. 54, pp. 41, 207, 1922) 
gave this name to a series of limestones, shales (often phyllitic and 
grading to mica-schist), quartzitic sandstones, hematite beds, and 
hematite quartzites, with a basal conglomerate, resting upon 
quartzites and hornblende-, quartz-, and mica-schists. The last 
he referred to the Dhawars, thus regarding the Iron-Ore series 
as post-Dharwarian. As, however, the name Dharwar is now used 
to mean Archaean sedimentary rocks, and as both the Iron-Ore 
series and te rocks on which they rest were regarded as Archaean 
by L. L. Fermor (Rec. Geol. Surv. Ind., vol. 54, p. 41, 1922) and 
by Jones also, the lower series was given the name of Older Meta- 
morphics by J. A. Dunn (Mem. Geol. Surv. Ind., vol. 54, pt. 2, 1929) 
both the Iron-Ore series and the Older Metamorphics being 
included in the Dharwars. 


Jones (Mem. Geol. Surv. Ind., vol. 63, part 2, p. 178, 1934) 
gave the following classification of the Iron-Ore series of South 
Singhbhum : 

Shales with epidiorites and ash beds. 

Banded hematite -quartzite with iron-ore! The Iron - Ore 

bodies. 


Shales with occasional thin sandstones and 

poeren penta ; Series 
imestone (in places). 

Purple sandstone with a basal conglomerate (Newer Dhar- 
in parts, and sometimes with bands of war). 
conglomerate. 


Later work by Dunn (Rec. Geol. Surv. Ind., vol. 74, p. 27, 
1941, Gen. Report for 1938 ; Mem. Geol. Surv. Ind., vol. 63, part 3, 
p. 306, 1940) indicated that the « basal conglomerate » is not the 
base of the series which contains the banded-hematite-quartzites, 
the main country-rock of the iron-ore, but is the base of a much 
younger system. The term Iron-Ore series was retained for the 
older group containing the main iron-ore deposits, the younger 
group being designated the Kolhan series which rests with strong 
unconformity on the Iron-Ore series. It was also found that there 
was no reason to regard the Older Metamorphic series as being 
different from the Iron-Ore series. Dunn (Mem. Geol. Surv. Ind., 
vol. 69, part 1, p. 45, 1937) proposed to term the Iron-Ore series a 
system which, to Fermor (Mem. Geol. Surv. Ind., vol. 70, part 2, 
p. 203, 1936) seemed unnecessary « as the Iron-Ore series is pro- 
bably equivalent to only a section of the Dharwar system.» For 
the different stage names of the Iron-Ore series of the Eastern 
Singhbhum see Dunn (Mem. Geol. Surv. Ind., vol. 69, part 1, pp. 45, 
46, 1937) and for a detailed description of the Iron-Ore series, 
Jones (Mem. Geol. Surv. Ind., vol. 63, part 2, pp. 183-211, 1934) 
ripe (Mem. Geol. Surv. Ind., vol. 63, part 3, pp. 311-340, 

(T.H. Hottanp, 1926; M.S. KrisHnan and K. Jacos). 
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bios Le Say oe) o.e isarracoenees crena Archaean 
(India). 


J.A. Dunn (Mem. Geol. Surv. Ind., vol. 69, part 1, 1937 and 
part 2, 1942). One of the stages of the Iron-Ore series and com- 
prises a variety of rocks, phyllites being the most prevalent type, 
in addition to coarse tuffs and various types of banded cherty 
quartzites, including the banded hematite- quartzites and iron- 
ores. 

(M.S. Krisunan and K. Jacos, 1955). 


ON STONE GHALES 2... 5.220... 2h yee. Permian 
(India). 


Name given by W. T. Branrorp (Mem. Geol. Surv. Ind., vol. 3, 
p. 28, 1861) to a series of carbonaceous shales with ironstones lying 
between the Raniganj stage above, and the Barakar stage below 
in the Raniganj coalfield. These are also known as Barren Mea- 
sures. The thickness is given by BLanrorp as 1 400 ft. but reduced 
to 1200 ft. by C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 111, 
1931) by transfer of the basal beds to the Barakars. The flora is 
scanty (Glossopteris, Gangamopteris and Noeggerathiopsis). The 
age is probably Middle Permian. 


(T.H. Horan, 1926; M.S. Krisonan and K. Jacos). 


REE, CeCe Pk ER oes ERE ter aada aa a ea eaa Eocene 
(Pakistan). 


See: TARKHOBI SHALES. 


J 


JABALPUR SERIES AND STAGE ......... Upper Jurassic 
(India). 


Named after Jabalpur (23911’:80°0’) by T. OtpHam (Rec. 
Geol. Surv. Ind., vol. 4, p. 75, 1871) for beds originally described 
under the name « Upper Damudas» by J.G. Mepiicotr (Mem. 
Geol. Surv. Ind., vol. 2, p. 176, 1860) in the Narbada valley. The 
group consists of clays, shales, earthy sandstones, and thin coal 
seams, resting unconformably on rocks referred to the Damudas, 
in Korea, Chandia (see Mem. Geol. Surv. Ind., vol. 58, p. 118, 1931) 
or passing downwards conformably into the Denwa-Bagra beds 
(ibid., p. 115) in the Sitariva Valley. The flora which is described 
by O. Fetstmantet (Pal. Ind., vol. 11, p. 2, 1878) shows an affinity 
both with the Rajmahal and Umia beds of Cutch and is probably 
intermediate between the two in age. The flora contrasts with 
that of Rajmahal by reason of the absence of the broad leaved 
species of Pterophyllum, and the great preponderance of conifers 
(Pagiophyllum, Brachyphyllum, Elatocladus, Araucarites), over 
Cycadophytes (Williamsonia, Ptilophyllum). This flora characte- 
rises the Jabalpur Stage, and is believed to be of Upper Jurassic 
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age. At a lower horizon, H. CrooxsHank found a flora mainly 
Cycadophyta (Dictyozamites indicus, etc.) and probably of Kota 
age, that is intermediate between the Rajmahal stage and the 
Jabalpur stage (Mem. Geol. Surv. Ind., vol. 38, p. 115, 1931) which 
he named the Chaugan stage. C.S. Fox therefore recognises two 
floral stages (ibid., p. 119) in the Jabalpur series, that is the Ja- 
balpur stage above and the Chaugan (Kota) stage below. Regard- 
ing the age of the Jabalpurs, CRooksHanK (Mem. Geol. Surv. Ind., 
vol. 66, p. 249, 1936) states « as one of the genera (Dictyozamites) 
is especially characteristic of the Middle Jurassic, and as others, 
notably Nilssonia, Taeniopteris, and Pterophyllum are rarely found 
higher than this, it is almost certain that the Jabalpur series is 
Middle or Lower Jurassic in age ». K. Jacos (Proc. Nat. Inst. Sci. 
Ind., vol. 17, 1951) favours an Upper Jurassic age. According to 
him the sub-division of the Jabalpurs into two stages seems unne- 
cessary. The continuous conformable succession of the Jabalpur 
and Lameta beds in the neighbourhood of Jabbalpore (Jabalpur), 
shows according to Matutry (Rec. Geol. Surv. Ind., vol. 53, pp. 157, 
164, 1921) that the former are probably also Cretaceous in age. 


(T.H. Horan, 1926; M.S. KRISHNAN and K. Jacos). 


JABBALPORE SERIES. ..........000c0c rsrsr Upper Jurassic 
(India). 
See: JABALPUR SERIES. 


CAB BIC BEDS (ager re ee Ce I Be eed Permian 
(Pakistan). 


Name given by W. Waacen (Pal. Ind., ser. 13, vol. 4, part 2, 
p. 241, 1891) to the middle subdivision of the Upper Productus 
Limestone of the Salt Range from the village of Jabbi (31° 54’: 
71° 10’) where the subdivision is typically developed. It consists 
of brownish or greyish dolomitic sandstones alternating with 
marly beds. F. R. Cowper REEp (see Productus Limestone) con- 
siders the palaeontological sub-divisions of the three main divi- 
sions of the whole mass of Productus Limestone adopted by 
W. WaacEN (op. cit.) as superfluous. REED regards the whole of 
the Productus Limestone of the Salt Range as Permian in age. 


(M. H. Kuan). 


JADAH SS EMERALD Sian s aa r tees hS eye aan AE ene Aa eee ee Cambrian 

(India). 

J.B. Aupen (Rec. Geol. Surv. Ind., vol. 78, pt. 1, p. 76, 1949). 
A series of fluvio-deltaic rocks strongly resembling the Vindhyans 
and to some extent the Nagthat beds, along the Jadh Ganga 
(Main Himalayan ranges of Tehri-Garhwal). It is probably equi- 
valent to the Ralam series of Hem and Gansser which was 
considered by them to be lower Cambrian in age. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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SEO SREEUAMNES Pee. a Sd oa ook d ek cao ny Eocene 
(India). 


Names suggested by P. Evans (Trans. Min. Geol. Inst. Ind., 
vol. 27, 1932) to a series of rocks composed of shales, sandstones, 
fossiliferous limestones and occasional coal-bearing sandstones 
referable to the Eocene and stretching along a narrow strip 
running through the foot-hills of the Shillong Plateau to Golaghat 
(26° 30’ : 93° 58’). The rocks of the Jaintia series are conformably 
overlain by unfossiliferous beds. 

This series can be divided into several formations by reason 
of their lithological units and fossil content. The three major 
lithological divisions are the Therria Stage, Sylhet Limestone 
stage and Kopili Stage. The different units now recognised by 
the geologists of the Assam Oil Co., Ltd., are shown below: 


Kopili Alternations of shales and sand- Upper 
Stage stones with bands of calcareous Eocene 
sandstones and shales (1,500 | sandstones and shales (1,500 ft). | 


Prang Limestone. a |. oahs i aak, Blebsiliferdus- lid. |i: a4) at li- 


mestone (400-900 ft.). Middle 
Narpuh Sandstone, Sandstone with Eocene 
subordinate calcareous bands 
epost ybrs ilo sendin) oiik Deae ft.) 
Sylhet 
Limestone ghia Ulisse lise th Pe Limestone. Limestone 
Stage with occasional sandstone bands 
(200 ft.). Lower 
Lakadong Sandstone. Coal-bearing Eocene 
sandstones (80 ft.). 
Lakdong Limestone. Fossiliferous 
limestones (500 ft.). 
Therria Upper Therria. Hard sandstones 
Stage (upto 100 ft.). 
(Cherra Lower Therria. Limestones and | Paleocene 
stage) calcareous sandstones (upto 225 


The rocks shown under the Therria Stage were originally 
included in the Cretaceous as Cherra Sandstone. Fox suggested 
the name Tura Sandstone for these rocks to avoid confusion. The 
Assam Oil Co., geologists point out that the Tura Sandstone near 
Tura is younger than the sandstone of Therriaghat in Khasi hills 
and therefore advocate the term Therria Sandstone to the Paleo- 
cene division. Mr. A.M.N. GuosH has now come to the con- 
clusion that the Tura Sandstone of the Simsang secion in Garo 
Hills is equivalent to the Alveolina-bearing Middle Sylhet Limes- 
tone and that the Siju limestone is equivalent to the Upper Sylhet 
Limestone. The Therria stage has not yielded fossils useful for 
fixing their precise age but they are undoubtedly Paleocene. The 
overlying Lakadong Limestone has yielded typical Ranikot fossils 
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such as Nummulites thalicus, N. sindensis, Lockhartia haimei, 
Miscellanea miscella, M. meandrina, Operculina cf. canalifera, 
Alveolina, Orbitosiphon tibetica, Discocyclina ranikotensis, Gyp- 
sina sp. and some calcareous algae. The Umlatdoh Limestone 
contains some Nummulites, Alveolina, Discocyclina, Miliolidae 
and calcareous algae and are thought to be of Laki age. The 
Prang Limestone encloses Nummulites obtusus, N. acutus, 
N. beaumonti, Assilina papillata, Discocyclina omphalus, D. 
sowerbyi Eodictyoconus, Linderina, Orbitolites complanatus, 
Alveolina, Calcarina, etc., which indicate Kirthar age. The Kopilis 
contain Discocyclina, Nummulites, Heterostegina and Pellatispira, 
of Upper Eocene age. The Sylhet Limestone Stage therefore in- 
cludes the Ranikot, Laki and Kirthar Series. 

The Lakadong Sandstone which contains only poor coal 
seams in the south becomes thicker on the plateau and shows 
workable and better quality coal seams, as for instance near 
Cherrapunji and Laitryngew. 

The Prang Limestone attains a thickness of about 700 feet 
to the south of the Jaintia hills and is the « Sylhet Limestone » 
used in the manufacture of cement. 

The Kopili Series (Kopili alternations), consisting of an 
alternating series of shales and sandstones contain several hori- 
zons of fossiliferous limestones which indicate upper Eocene age. 

In the Garo Hills, the Tura Sandstone consist of sandstones 
shales and coal seams. They have now been shown to be equi- 
valent to the Middle Sylhet Limestones of the Khasi hills. They 
form an anticline to the south of the Tura range and one limb 
dips steeply down toward the plains in the south. 

The Siju Limestones overlie the Turas and are correlated 
with the Upper Sylhet Limestones on fossil evidence. They are 
overlain by the Rewak Series which are apparently the equi- 
valents of the Kopilis further east. The succession in the Garo 
hills is shown below : 


REwaK ...... Marine sandstones and shales ... 4,000 ft. 
ie oR nee were Marine shales and limestones ... 500 ft. 
Upper. sandstone: sses t ssd bans 200 ft. 
Upper toal- Scan eurien sescae 2 to 4 ft. 
TURA ......... Middle sandstone .............. 180 ft. 
ower coal seam. sn... ca COn cane 5 to 6 ft. 
LOWE? sandstone ... ..55 54+ chee 210 ft. 


(M. S. KrīsHNan and K. Jacos). 


JAISALMER SERIES. srs dts ceed arth tenis Upper Jurassic 

(India). 

C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, pp. 119-122, 1931). 
Name used for a series of formations, believed to be representa- 
tive of the Cutch (Kachh) series, in the isolated area of Jaisalmer 
(Rajputana desert). These include Jaisalmer limestones, Bedesar 
beds, Parihar sandstones and Abur group, including the Kuchri 


ammonite bed. (M.S. Krisanan and K. Jacos, 1955). 
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JAISALMIR LIMESTONES ................ Upper Jurassic 

(India). 

Distinguished by W.T. Bianrorp (Rec. Geol. Surv. Ind., 
vol. 10, p. 19, 1877) as one of the stages in the Jurassic rocks of 
Jaisalmir, Rajputana. Paracenoceras kumagunense (known from 
the Callovian and Argovian of Kutch, see Pal. ind., new ser., 
vol. 9, mem. 2, p. 26, 1927) occurs together with an ammonite 
probably not identical with Idiocycloceras singulare (« Stephano- 
ceras fissus » non Sow., Waagen), see Pal. Ind., new ser., vol. 9, 
mem. 2, p. 217, 1928). The age is probably similar to that of the 
Middle and Upper Chari series, but the ammonite fauna needs 
reexamination. See also under Bedesar beds. 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


TAGOR CERES INE Ey Fan causes alcFe Saft 5 fe a oE ied Precambrian 

(India). 

One of the two types of granite (essentially a hornblende 
biotite-granite) associated with the Malani rhyolites in Western 
Rajputana and is distinguished by having mica as its ferro- 
magnesian constituent, and has been distinguished by T.H.D. 
La ToucHe (Mem. Geol. Surv. Ind., vol. 35, pp. 24, 91, 1911) 
because of its prominence in the neighbourhood of the town of 


Jalor (72° 37’ : 25° 20’). See also Idar granite. 
(T. H. Hortan, 1926). 


JAMMALAMADUGU STAGE ....... Precambrian-Cambrian 

(India). 

The second stage of the Kurnool series, including the Narji 
limestones and the Auk shales. Named from the taluk station 
(14° 51’ : 78° 23’) on the west side of the Kundair valley in the 
Cuddapah district (W. Kine, Rec. Geol. Surv. Ind., vol. 2, p. 8, 


1869 ; Mem. Geol. Surv. Ind., vol. 8, p. 40, 1872). 
(T. H. Hottanp, 1926). 


JANDIMATTE AND KALDURGA CONGLOMERATES 
(India). Archaean 


See: DHARWAR SYSTEM. 


TANGA LE PLANT SERIES wis. anios tors ate danie wore Jurassic 
(Pakistan). 
Name given by M. Stuart (Rec. Geol. Surv. Ind., vol. 54, 
p. 90, 1922) to a series of blue dark shales and limestones, under- 
lying the Lower Cretaceous rocks in Waziristan. The name is 
derived from Janjal village between Jandola and Kaniguram on 
the Takki Zam river. The plants are not identifiable, but the age 


is believed to be Jurassic. (G. de P. COTTER). 
JAONSAR SERIES ... 0.2.0 cee cece ccc neen Lower Palaeozoic 
(India). 


See: JAUNSAR SERIES. 
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JAONSAR SYSTEM. s=. cso eaan ee erence Upper Palaeozoic 
(India). 
See: CHAKRATA SERIES. 

JAUNSAR SERIES ch we T IO ate ee ree Lower Palaeozoic 
(India). 


Name given by R.D. OtpHam (Rec. Geol. Surv. Ind., vol. 21, 
p. 131, 1888) to a series formerly known as the Chakrata series 
(g.v.), the new name being derived from the district (30° 43’: 
770 54’) south-east of Simla. The name was given to a series of 
limestones, quartzites, slates and volcanic traps and ashes, resting 
on the Simla slates, but recent work by G. E. Prtcrm and W.D. 
West (Mem. Geol. Surv. Ind., vol. 53, pp. 41-42, 1928) has led to 
the removal of the limestones from the Jaunsars and their inclu- 
sion in the Chail series (q. v.). The Jaunsars contain conglomeratic 
beds (Prrerm and WEst, op. cit., p. 15) which were correlated by 
C. A. McMauon (Rec. Geol. Surv. Ind., vol. 10, p. 205, 1877) with 
the Blaini Boulder-bed, but these conglomerates do not contain 
glaciated boulders and there is no reason to believe that the con- 
glomerate either indicates a glacial epoch or is to be thus corre- 
lated with the Blainis. The Jaunsar series are placed by W.D. 
West (Rec. Geol. Surv. Ind., vol. 65, p. 128, 1931) above the Simla 
slates and below the Blaini Boulder Bed and Deoban Limestone, 
and may represent altered older Palaeozoics; this, however, is 
doubtful. 

PincRim and West (Rec. Geol. Surv. Ind., vol. 66, pt. 1, p. 129, 
1932) redefined it as the equivalent of the middle and upper part 
of OtpHam’s Jaunsar system or « Chakrata series». J.B. AUDEN 
(Rec. Geol. Surv. Ind., vol. 67, pt. 4, p. 368, 1934) provisionally 
regarded the Jaunsars in Dehra Dun and Tehri-Garhwal as com- 
prising three stages in the following apparent ascending order: 
the Mandhali stage, the Chandpur stage, and the Nagthat stage, 
but in his later work (Rec. Geol. Surv. Ind., vol. 71, pt. 1, pp. 74- 
75, 1936) Aupen considers it possible that thrusts may divide these 
formations and uses the terms Mandhali series and Chandpur 
series, while he considers Nagthat to be certainly the equivalents 
of the Jaunsar series of Simla. 


(T.H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 


JAVANHALLI ‘SERIES |. docvas ssc ec os sone Archaean 

(India). 

A local development of the Dharwar system in the Chitaldrug 
district of Mysore State described by E.W. WETHERELL (Rec. 
Mysore Geol. Dept., vol. 5, part 2, p. 2, 1904) and P. SAMPAT 
IyENGAR (Ibid., vol. 6, pt. 2, p. 67, 1905). 

(T. H. Hortan, 1926). 


JENAM STAGE 
(India). 


P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 1932). It is 


PERES T RM S A Ske oo Oligocene 
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an argillaceous group consisting of shales, sandy and carbona- 
ceous, often iron stained with beds of sandstones with occasional 
very thin streaks of coal. It is about 3000-4000 feet thick and 
forms the middle division of the Barail series of Central and 
Lower Assam. The stage ist best seen in the neighbourhood of 
the Jenam river (25° 7’: 93915’). The Jenams may be roughly 
equivalent to the Upper Baragolais and Lower Tikat Parbats. 


(T. H. HOLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


RUS LAER DPE cons cc cc ns ce credence s Cretaceous 
(Pakistan). 


Obsolete term applied by F. Noetiine (Director’s Annual Re- 
port, Geological Survey of India, 1900-1901, p. 24) to an Upper 
Cretaceous group in Sind including the Cardita beaumonti beds 
(q.v.). 

(G. de P. COTTER). 


Sr ri I N o AA See E D Precambrian-Cambrian 
(India). 


The highest stage of the Lower Rewa series in the Upper 
Vindhyans according to the classification of F. R. Marrer (Mem. 
Geol. Surv. Ind., vol. 7, pp. 27-28, 1869). Named from the town 
of Jhiri (25° 34’ : 770 29’) in Gwalior State, Central India, situated 
at the foot of the escarpment which marks the outcrop of the 
beds. Exposed fairly regularly around the Vindhyan area in cen- 
tral India and Rajputana. The diamond-bearing conglomerate of 
Panna occurs at their base (Rec. Geol. Surv. Ind., vol. 33, p. 275, 
1906). 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


TRAN PENDS DONE. ieoa. iahh e e wine atone Precambrian 

(India). 

Originally described as Delhi quartzite by C. A. Hacket (Rec. 
Geol. Surv. Ind., pt. 4, pp. 293 et seq., 1881). Near Jiran (24° 18’ : 
74° 4’) in the former Gwalior State after which village the for- 
mation is named (Rec. Geol. Surv. Ind., vol. 59, p. 97, 1926), it 
consists of coarse conglomerates, with pebbles of quartz, quartzite, 
jasper, hornstone and hard compact pale gray quartzites, some- 
times ferruginous and mottled with purple stains occuring im- 
mediately above the Binota shales which form an unmetamor- 
phosed facies of the Aravallis in Eastern Mewar of Rajasthan. The 
Jiran sandstone is tentatively correlated with part of the Delhi 
system. It is possible that the sandstone is analogous to the 
Badesar quartzites of the Aravallis (A.M. Heron. Mem. Geol. 
Surv. Ind., vol. 68, part 1, pp. 68-69, 1936). See also Delhi system. 


(T.H. Horano, 1926; M.S. Krisunan and K. Jacos). 


JOANNITES CYMBIFORMIS (Beds with ...) ....... Triassic 
(India). 
See: LILANG SYSTEM. 
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JOBAT BEDS -a osaki Gis tans leo or vedere Archaean ? 

(India). 

Some undisturbed red beds near Jobat (22° 27’ : 74935’) and 
Balwari (22° 23’ : 759 2’), north of the Narbada river are doubt- 
fully referred to the Bijawars by W.T. Bianrorp (Mem. Geol. 
Surv. Ind., vol. 6, p. 314, 1869) and to the Vindhyans by P.N. 
Bose (Mem. Geol. Surv. Ind., vol. 21, p. 16, 1884), but their 
foliated characters indicate a more probable correlation with the 


Dharwars. 
(T. H. Hotzanp, 1926). 


JODHPUR SANDSTONES ....... Precambrian-Cambrian (?) 

(India). 

Red sandstones doubtfully referred by W.T. Bianrorp (Rec. 
Geol. Surv. Ind., vol. 10, p. 18, 1877) to the Vindhyan system. 
They are developed over large areas to the west, north and east 
of Jodhpur city (26°17’ : 73° 2’). Chertbearing limestones were 
found above the sandstones by C. A. Hacket (Rec. Geol. Surv. 
Ind., vol. 14, p. 300, 1881). The sandstones rest unconformably on 
Malani volcanics and the associated granites and on Aravalli 
slates. A.M. Herron (Rec. Geol. Surv. Ind., vol. 65, pp. 458-489, 
1932) has described them and discussed their relationships. 


(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos). 


JOOTOORL TRAP wy, oa. heer Risa Hei Precambrian 

(India). 

One of the two main lava flows in the upper part (Tadpatri) 
of the Cheyair series. Distinguished by W. Kine (Mem. Geol. 
Surv. Ind., vol. 8, p. 196, 1872), and named after the village of 
Juturu (149 57’: 77955’), north-west of Cuddapah. The trap is 
described by P. Lake (Rec. Geol. Surv. Ind., vol. 23, p. 259, 1890) 
as an olivine dolerite. 

(T. H. Hortan, 1926). 


JUMMULUMUDUGOO STAGE ..... Precambrian-Cambrian 
(India). 
See: JAMALAMADUGU STAGE. 


JUNAN AINE SIAOD aAa aa 658s A a A Archaean 
(India). 


See: SAUSAR SERIES. 


JUNGE BEDS 114 «ek aaant ol. eee Precambrian 
(India). 


See: RED SHALE SERIES. 


JUNGEL SERIES... chit Ahn RR Precambrian 
(India). 
See: RED SHALE SERIES. 
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JURE SER Se a a oa OS « dhe Ga Lower Palaeozoic 
(India). 
See: TANAWAL SERIES. 
_ JUTANA SANDY DOLOMITE ................0% Cambrian 
(Pakistan). 


The name Jutana stage was given by F. Noetuine (Rec. Geol. 
Surv. Ind., vol. 27, pp. 74, 79, 1894) to a division of the Cambrian 
series of the Salt Range which had been previously designated 
by A.B. Wynne (Mem. Geol. Surv. Ind., vol. 14, p. 87, 1878) 
the Magnesian Sandstone Beds. The dignity of a stage need not 
be given to these beds as among the few and imperfect fossils 
found the best recognised (Stenotheca) is not sufficient to deter- 
mine the age with accuracy. From the position of the dolomites 
above the Neobolus Beds of the Salt Range, the age is believed 
to be Middle to Upper Cambrian (see Pal. Ind., new ser. 1, i, 1899 ; 
and Proc. Wash. Acad. Sci., vol. 7, pp. 252-256, 1905). The rock 
has been incorrectly styled a sandstone; H. Wartu (Rec. Geol. 
Surv. Ind., vol. 24, p. 69, 1891) determines the rock to be a sandy 
dolomite. 

(G. de P. COTTER). 


JOFOGH SERIES Sisun Sass ara eri ee a Precambrian 

(India). 

Name given by G.E. Pmcrm and W.D. West (Mem. Geol. 
Surv. Ind., vol. 53, pt. 4, pp. 51-81, 1928) to a series of quartzites, 
schists, crushed dolomitic limestone, often carbonaceous, carbo- 
naceous slates and phyllites (often garnetiferous), with intrusions 
of hornblende schists and gneisses. They form the greater part 
of R.D. OLDHAM’s composite « Carbonaceous system » (q.v.), and 
are probably to be correlated with the Salkhala series of Kashmir 
(q.v.). Their relationships with the Chail series (q.v.) are obscure, 
but they are apparently the oldest known rocks of the Himalayas. 
The name is derived from Jutogh (31° 6’: 7797’) near Simla. 

The series has been split up by Pruerm and West (1928) into 
three horizons, viz: Boileaugunge stage, Carbonaceous stage and 
the Upper Mica schists. For details see Man Geol. Ind., vol. 1, 
3rd ed., pp. 297-307, 1950. See also J.B. Aupen, Rec. Geol. Surv. 
Ind., vol. 67, pt. 4, p. 415. 

(M.S. Krisunan and K. Jacos, 1955). 


TU WA TESS US ELD Se VTE Sits, Se Mis bcuseae ai Upper Triassic 

(India). 

Name proposed by A. von Krarrt (Director’s General Report 
for 1899-1900, p. 220) for a series of brown weathering limestones 
alternating with shales and sandstones lying unconformably above 
the dolomitic limestones with Lima cf. austriaca and Dielasma 
julicum. Cephalopods of the genus Juvavites are particularly 
common. It is the lower Noric stage of the Upper Trias in Spiti. 
For summary of the palaeontology and correlation, see C. DIENER, 
Mem. Geol. Surv. Ind., vol. 36, pp. 295, 342, 1912. 
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(Juvavites beds, continued) 


The following table gives the relative stratigraphical position 
of the Juvavites Beds and other sub-divisions of the Trias of 


Spiti : 


Kioto 
Lis (= Megalo- 
don) 


Limestone 


Quartzite 
series 


Noric 


Monotis 
shale 


Coral 
limestone 


Juvavites 
beds 


Upper TRIAS 


Tropites 
beds 


Carnic 


Grey beds 


Halobia beds 


Massive limestone and dolomi- 
te (with Stephanoceras co- 
ronatum. 350 ft. below the 
TOP) osha. Sco eae wee oaks 


Massive limestone and dolomi- 
te (with Spirigera noetlingi, 
Magalodon ladakhensis and 
Diceracardium himalayense 
300 to 400 ft. above base).. 


White and brown quartzites 
with grey limestones and 
black shales (with Spirigera 
MANLENSIS), aa a Wie dea csha eke 


Sandy and shaly limestone with 
brownweathering shales and 
sandstones (with Monotis sa- 
linaria and Spiriferina gries- 
DAC) Sue. 32 oe ro ee 


Limestones (with Spiriferina 
griesbachi, and coral and cri- 
poid NEMAINS) she. css sensta 


Brown-weathering shales, li- 
mestones and sandstones 
(with Juvavites angulatus). 


Dolomitic limestones (with 
Dielasma julicum), 
Shales and dark limestones 
with ammonite bed (Tropi- 
tes subbullatus) 400 ft. above 
DOSES 97. ae wa eee FO eee 


1,600 ft. 


800 ft. 


300 ft. 


300 ft. 


100 ft. 


500 ft. 


300 ft. 


600 ft. 


Grey shales and shaly lime- 


stones with a bivalve bed 
300 ft. above base, and an 
ammonite bed 50 ft. above 
base. (Spiriferina shalshalen- 
sis and Joannites cymbifor- 
ANGUS) se da us Kra oa tenho ORT Senne 


Dark splintery limestone (with 
Halobia cf. comata). Bed 
with Joannites thanamensis 
rear WESe. es we e are 


500 ft. 
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Daonella j Hard dark limestone (with 


Š limestone Daonella indica) .......... 150 ft. 
E Black limestone, shaly lime- 
S Daonella stone and shale (with Dao- 
shales nella lammeli and Ptychites 
Gratta ea a el 160 ft. 
n BO CEE LED aia AS Acne ate Rt ph OE SN 
= Concretionary limestone with 
É e shale bands (Ptychites rugi- 
4 fer) eea ele resia iino SaS 20 ft. 
E w% Dark shales and grey lime- 
S Lower stones (with Keyserlingites 
Oo Muschelkalk dieneri, Sibirites prahlada, 
E Spiriferina stracheyi) ...... 6 ft. 
S Nodular Hard nodular limestone with 
limestone POW EMESIS Se ou we GRY Bins 60 ft. 
Basal Shaly limestone (with Rhyn- 
| Muschelkalk | chonella griesbachi) ....... 3 ft. 
Limestone with Pseudomonotis 
NEMCA Ik PE OO. 3 ft. 


Shaly limestones and shales 

alternating (unfossiliferous). 24 ft. 
Thin-bedded limestones and 

shales (with Hedenstroemia 

mojsisovicsi, Flemingites 


Heden- 
stroemia beds 


rhilla and Xenodiscus niva- 
lis) =) ot coer R 7 ft. 
Thin-bedded limestones and 
Meekoceras shales with Meekoceras va- 
zone rah and Meekoceras lilan- 
GENS a oa sual gid +0 19 ES wees 3 ft. 


Grey limestone with Ophiceras 


Lower TRIAS 
BUNTER 


Ophiceras sakuntala and Pseudomono- 

zone CIS. GTRESOUCRA e 6.0 ene hunn a 1ft. 
Otoceras Brown limestone with Otoce- 

zone ras woodwardi ........e... 2ft. 


Productus |Dark shales with Permian 
shales TOSSIIS 5 eaaa Aa Re 


MY 


(T.H. Horrann, 1926; M.S. Krisunan and K. Jacos). 


JUVAVITES ANGULATUS (Beds with ...) ... Upper Triassic 
(India). 
See: LILANG SYSTEM. 
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KACH: SERIES sss ccc, a taste © hua BR a ele E ane Jurassic 
(India). 
See: CUTCH SERIES. 


KADAPAH © BEDS Wiis ooo steak elo we Bee ove see Precambrian 
(India). 
See: CUDDAPAH BEDS. 


KADBIKHERA ‘STAGE. cass cet ces dette vie a leds ence Archaean 
(India). 
See: SAUSAR SERIES. 


KAILAS CONGLOMERATE AND SANDSTONE SERIES 

(India). Tertiary (?) 

A. Hem and A. Gansser (Mém. Soc. Helv. Se. Nat., vol. 
73, Central Himalaya, pp. 189-191, 1939), use the term for the 
horizontal conglomeratic series, about 4000 meters thick, which 
forms a characteristic feature of the Kailas region in the Central 
Himalayas. The conglomerates overlie the Kailas granite, and 
include blocks of granite. Their groundmass is usually coarse 
grained or sandy to siliceous. Only here and there white to grey- 
blue quartzite and hornstone like the radiolarian chert, is found. 
The conglomerate leads to sandstones, vertically as well as hori- 
zontally. The upper coarser sandstones are true arkoses. The 
conglomerate and sandstones of Kailas are considered to be Ter- 
tiary (Hem and Gansssr, 1939, p. 224). 


(M.S. KrisHNaN and K. Jacos). 


KAILAS- GRANIID merena a a Upper Cretaceous (?) 

(India). 

According to A. Hem and A. Gansser (Mém. Soc. Helv. 
Sc. Nat., vol. 73, Central Himalaya, p. 192, 1939), forming the 
normal basis of the Kailas conglomerate, is a hornblende-biotite 
granite. The granite is completely massive, and contains basic 
streaks. Within these massive granites, aplitic dykes are found 
subordinately. No precise age has been given to them. Hem and 
GANSSER (1939) compare it with HaypENn’s Kyi-chu-Granite of the 
Lhasa region, which is regarded as of Upper Cretaceous age. 

(M.S. KrisHnan and K. Jacos). 


KAILASSAYGNEISS. | wi seh. « BGs eee Archaean 

(India). 

A garnetiferous mica-gneiss forming the Kailassa massif, the 
Elephant hill and the Dolphin’s nose near Vizagapatam. Distin- 
guished by W. Kine (Rec. Geol. Surv. Ind., vol. 19, p. 150, 1886) 
as part of the Bezvada group of gneisses. C. S. Mipptemiss (Rec. 
Geol. Surv. Ind., vol. 32, p. 157, 1905) regards these rocks as 
khondalites injected with pegmatites containing murchisonite. 

(T. H. Hortan, 1926). 


121 


KAIMUR CONGLOMERATE ....... Precambrian-Cambrian 
(India). 
See: KAIMUR SERIES. > 

IMATIMUM SERIES TT L TITATEA Precambrian-Cambrian 
(India). 


Name given by T. Orpmam (Journ. As. Soc. Beng., vol. 25, 

p. 251, 1856) for the lowest series in his Vindhyan system. Named 
from Kaimur Range in the central India, dividing, the valley of 
the Tons from that'of the Son river, United with the Rewah 
series by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 33, p. 259, 
1906) to form his new Tons series. F.R. MaLrerT (Mem. Geol. 
Surv. Ind., vol. 7, p. 27, 1869) divides the Kaimurs into : 

Upper Kaimur sandstone, 

Kaimur Conglomerate, 

Bijaigarh shales, 

Lower Kaimur sandstone. 
The Kaimurs are best developed at the east and west ends of 
the Vindhyan area in the Utter Pradesh and Rajputana. J.B. 
AuDEeEN (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 144, 1933) 
divides the Kaimurs of the Son Valley as follows : 


Upper Kaimur | Dhandraul quartzite. 


stages kean Scarp Sandstone. 
Bijaigarh shales. 
Kaimur series .. Lower Kaimur \ Upper Quartzite. 
Stave AT Susnai conglomeratic brec- 
cia. 


Silicified shales. 
Lower Quarizite. 


(T.H. Horano, 1926; M.S. Krisonan and K. Jacos). 


KAJRAHAT LIMESTONE .......... Precambrian-Cambrian 

(India). 

Name given by J.B. Aupen (Mem. Geol. Surv. Ind., vol. 62, 
part 2, p. 151, 1933) to very thick limestone (ranging up to 2000 
feet) in the Basal stage of the Semri series of the Vindhyans in 
the Son valley near Kajrahat (24° 27’ : 83° 06’). 

(M.S. KrisHnan and K. Jacos). 


ICA PABAGH:, BEDS ie di ¢ dane od 6 el os Sa ee ees Permian 
(Pakistan). 


Name used by W. Waacen (Pal. Ind., ser. 13, vol. 4, part 2, 
p. 241, 1891) for the upper sub-division of the Middle Productus 
Limestone. Kalabagh (320 58’ : 71°36’) is on the Indus in the 
Mianwali district. The uppermost sub-division of the Middle Pro- 
ductus Limestone follows on the compact siliceous limestone of 
the middle sub-division and is composed of grey or sometimes 
somewhat greenish marls, strongly siliceous and intercalated with 
thin limestone bands. This sub-division is better developed in the 
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(Kalabagh beds, continued) 


trans-Indus continuation of the Salt Range. See also Productus 


Limestone. 
(M. H. Kuan). 


KAGADGI SYSTEM = nc cccGoesus va eevee Precambrian (7) 
(India). 


Unfossiliferous rocks resembling the Cuddapahs, preserved 
in a basin lying mainly between the Kistna and the Malprabha 
rivers in the Southern Maharatta country. Named by R.B. Foote 
(Mem. Geol. Surv. Ind., vol. 12, pp. 17, 70, 1876), from the town 
of Kaladgi (16° 12’: 75°34’) in Bijapur district. The system was 
divided as follows: 


Upper Kaladgi Series: 


6. Shales, limestones and hematites schists .... 2000 Feet 
5. Quartzites with local conglomerates and 
DLrecelas Soete on Want eos serene «zee ei 1 200 - 1 800 
Lower Kaladgi Series : 
4. Limestones and shales .................2005 5 000 - 6 000 
3..Sandstones ‘and shales > oe eere et estes 
2. Siliceous limestones and cherty breccias ... 3000-5000 


1. Quartzites, conglomerates and sandstones ... 


He supposed that the Kaladgis consisted of only sedimentary 
formations, but L. A. N. Iver (Rec. Geol. Surv. Ind., vol. 74, 1939) 
has proved that in part these have been intruded by acid and 
basic rocks and have been subjected to contact metamorphism by 
the granite intrusions. The Kaladgis are shown to occur in two 
forms, unmetamorphosed and metamorphosed. The former com- 
prise sandstones, shales conglomerates, and quartzites, the latter 
biotite-garnet-schists and biotite-granulites. 

C. Manapevan (Proc. 36th Ind. Sci. Cong., Presidential Address 
75, 1949) considers that the Kaladgis, at any rate a major part of 
them, are of Dharwar age. 


(T.H. Hortann, 1926; M.S. Kriswnan and K. Jacos). 


KALADHAND LIMESTONE ................ Middle Eocene 
(Pakistan). 
See: KOHAT SHALES. 

KALAPANI LIMESTONE. . ... oo... 000 aie dels ah lees Triassic 


(India). 


A. Hem and A. GansseR (Mem. Soc. Helv. Sci. Nat., vol. 73, 
Central Himalaya, pp. 102, 206, 1939), used this name for the li- 
mestone near Kalapani in Byans, previously studied by F.H. 
SmirH (1899), A.V. Krarrt (1900) and C. Drener (Mem. Geol. 
Surv. Ind., vol. 36, pt. 3, 1912). According to Diener (1912), the 
limestone is a constant lithological member of NW-Nepal and 
Kumaon all along the Tethys-Himalaya, and it seems to continue 
over Painkhanda to Spiti. The middle part of the limestone in the 
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form of a hematitic layer, is rich in ammonites and has yielded 
Ptychites rugifer, a leading Anisic species (Muschelkalk) (Hem 
and GANSSER, p. 207, 1939). The topmost layer of Kalapani li- 
mestone is known as Tropites limestone due to abundant Tropites 
in it. This horizon contains assemblage of Carnic and Noric types. 
A. V. Krarrt was the first to notice this (DrENER, 1912, p. 126). 
The Kalapani limestone is regarded as comprising the three 
Triassic stages: Anisic, Ladinic and Carnic. (Hem and GanssER 
p. 208, 1939). 

(M.S. Krisunan and K. Jacos). 


KALDURGA CONGLOMERATES ................ Archaean 
(India). 


See: DHARWAR SYSTEM. 


KALLAMEDU BONE-BED .............. Upper Cretaceous 
(India). 
See: ARIYALUR BEDS. 


EAMEIAER STAGES IA ei Geek Oi sk NE Pliocene 
(Pakistan, India). 


Name given by E.S. Prnroip (see G. E. Prnerm; Rec. Geol. 
Surv. Ind., vol. 48, p. 99, 1917, and E.S. Pryrotp, id., vol. 49, p. 
154, 1918) to a series of dark coloured sandstones and pseudo- 
conglomerates found below the Chinji beds (q.v.) in the Attock 
district at Kamlial (33°17’ : 72935’). These beds are correlated by 
Pieri (loc. cit.) with the basal beds of the Manchhars (q. v.) of 
Sind. The fauna, (Hyotherium sindiense, Listriodon guptai, Hyo- 
boops palaeindicus) indicates basal Vindobonian, if indeed the 
age is not still older, i.e. topmost Burdigalian, (Pal. Ind., New 
Ser., vol. 8, Mem. 4, p. 36, 1926). They have been regarded as the 
base of the Siwalik series in the country north of the Salt Range 
by Pizerim and Prnrotp; from modern work however it appears 
clear that A.B. Wynne, who first mapped this area, drew the 
base of the Siwaliks above the Kamlial horizon and below the 
Chinji beds, (Rec. Geol. Surv. Ind., vol. 10, pp. 107-132, and map, 
1877; and Progress Report (unpublished) by H.M. Lamırı, 1931). 
The inclusion of the Kamlial beds in the Siwaliks and their con- 
sequent exclusion from the Murree series (q. v.) has led to consi- 
derable difficulties in mapping, as the Kamlials pass down insen- 
sibly and conformably into Murree beds of characteristic appea- 
rance in most sections. R. van V. ANpERson (Bull. Geol. Soc. 
Amer., vol. 38, p. 685, 1927) states that «it is not unlikely that 
in places the lower portion of the terrain that lends itself to 
mapping as Kamlial actually represents what is elsewhere called 
Murree ». G. de P. Correr (Mem. Geol. Surv. Ind., vol. 55, pp. 2, 
104) in view of the difficulty in making a clear demarcation 
between the Kamlial and Murree beds has raised the base of the 
Siwalik series to the Kamlial/Chinji boundary. W. D. Gur (Quart. 
Jour. Geol. Soc., London, vol. 107, pp. 4, 382-83) however, points 
out that the Kamlials in the Soan area can easily be recognised 
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(Kamlial stage, continued) 


from the Murrees by the spheroidal weathering, the colour of the 
weathered surfaces and finer grain of sandstones. Further. the 
heavy mineral residues show that the Kamlials are characterized 
by a flood of tourmaline and paucity of epidote, whereas in the 
Chinjis and Murrees epidote is high and tourmaline rare. The 
Kamlials are now regarded as the base of the Siwalik Series. 

Additional Kamlial fauna from outcrops south of the Khair- 
i-Murat is described in a joint paper by G. E. Prterm and N. K. 
N. Arvencar (Rec. Geol. Surv. Ind., vol. 61, p. 196, 1928). 

Its equivalents are found in Udhampur and Jammu districts, 
Jammu, Kashmir (Rec. Geol. Surv. Ind., vol. 73, pt. 1, p. 93, 1938; 
vol. 74, pt. 1, p. 73, 1939). The forms found here are Dinotherium 
indicum, Tetrabelodon cf. angustidens Cuv., Conohyus cf. sin- 
diensis Pilg. etc. 

(G. de P. Correr; M.H. Kuan). 


KAMPA SHALES s oorio inre be eee Upper Crełaceous 
(India). 


Brown shales with calcareous concretions near the base of 
the Kampa system in southern Tibet, distinguished by H.H. 
Haypen (Mem. Geol. Surv. Ind., vol. 36, p. 47, 1907). They contain 
Acanthoceras newboldi, Mantelliceras laticlarium, M. discoidale, 
Turrilites costatus, T. wiestii, and T. desnoyense, and are, accor- 
ding to H. Douvitts (Pal. Ind., New Ser., vol. 5, No. 3, p. 3, 1916), 
Cenomanian in age. 

(T.H. Hottanp, 1926). 


KAMPA SYSTEM ............ Lower Cretaceous to Eocene 
(India). 


Name applied by H. H. Havnen (Mem. Geol. Surv. Ind., vol. 
36, p. 161, 1907) to the Cretaceous and Tertiary rocks which form 
a narrow strip running from Kampa Dzong (28017 : 88931’) to 
Tuna in southern Tibet. The strata range from Cenomanian to 
Eocene, but the uppermost bed preserved — the Dzongbuk shale 
— is apparently unfossiliferous. For further details see A.M. 
Heron, Rec. Geol. Surv. Ind., vol. 54, p. 225, 1922. E. VREDENBURG 
(Rec. Geol. Surv. Ind., vol. 36, p. 187, 1908) discusses the palaeon- 
tological evidence which shows that the Tuna limestone corres- 
ponds with the Hemipneustes beds of Baluchistan, whilst the 
overlying ferruginous sandstones are the probable equivalent of 
the Pab sandstones (ibid., p. 189). He suggests that there is a 
break in the Kampa system and that the uppermost Cretaceous 
and lowermost Tertiary are absent here as in so many other sec- 
tions (ibid., p. 197). Examination of Haypen’s fossils by H. Dou- 
VILLE (Pal. Ind., New Ser., No. 3, 1916) shows that the fossilife- 
rous beds range from Cenomanian to Lower Eocene. 

The unfossiliferous Giri Limeston which forms the lowest 
division is believed to be Lower Cretaceous and rests on the 
Jurassic Spiti shales. The subdivisions of the Kampa system near 
Kampa Dzong is shown below: 


EOCENE 


Maestri- 
chtian 


Senonian 


Turonian 


CRETACEOUS 


Cenoma- 
nian 


Lower 
Creta- 
ceous 


JURASSIC 


Sub-divisions 


Dzosgbuk Shales ni a RNT TRAA 

Alveolina Limestones b.s.. tis rio A 

Shales and limestones, unfossiliferous .. 

Sandy micaceous shales and flaggy sand- 
OAE RES A AA ASTA a e 

Orbitolites limestone with Orbitolites 
AN IAD ches erty: gies, E se KE 

Spondylus shales-Varicoloured and need- 
RO a een E vi cAds, © 

Operculina limestone — Shaly nodular 
lat meaty limestone with Nummu- 
ites. 

Gastropod limestone — Limestones, thin- 
bedded below but hard, massive and 
dark above with gastropods, especially 
Velates schmideliana a. en saas an oseon 

Ferruginous sandstones — no determin- 
COUN TSA iS EINE ial gy A ig Ir ba 

Flaggy shaly limestone with 
sandly layers and with Litho- 
thamnion limestone in the 
middle (Cyclolites regularis, 


i Hemipnuestes tibeticus, Ho- 
toi lectypus, Orbitolites macropo- 


ra, Vola quadricostata ....... 
Third scarp limestone with sha- 
ly bands- with Radiolites and 
(Avtgeonella.. .6. cig dp bien wae ones 
Thin, flaggy and shaly limestone with 
Radiolites and Echinoids ............. 
Second Scarp limestone with Rudistae, 
Orbitolites media, Echinoids and La- 
mellibranchs 7t..20ietsene. ieee ee 
Dark shales and limestones with a few 
GLU or isa a aks. ssa o seeps Ue adagay sete 
First scarp limestone, hard and splitery 
— no determinable fossils ........... 
Hemiaster beds-Pale grey shales with 
Hemiaster grossouvrei, H. cenomanen- 
se, Gryphaea, Inoceramus ............ 
Kampa shale — Brown shaly limestone 
and black needle shales with Acantho- 
ceras rhotomagense and other species 
anda LUETUteS COSLALUSI? Drees ack at ess 
Giri limestone — hard thin-bedded lime- 
STONE: FUMLOSSINILCLOUS( ser fo 6 a ic erst onavs es «he 


|Spiti Shales. 
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(T.H. Houtanp, 1926; M.S. KRISHNAN and K. Jaco). 
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KAMPTEE BEDS Snooi ae aie 6 © onia a she oo Upper Permian 
(India). 
See: KAMTHI BEDS. 

KAMTHI (KAMPTEE) BEDS .............. Upper Permian 
(India). 


Named from the former important military station (21013 : 
79°15’) near Nagpur by W. T. Buanrorp (Rec. Geol. Surv. Ind., vol. 
1, p. 26, 1868) and defined by T. OLDHAM (id., vol. 2, p. 100, 1869) as 
the central Indian representatives of the Panchet series of Rani- 
ganj. Jharia, etc. Later O. FEISTMANTEL correlated the Khamthi 
beds of Kamthi and Silewada (Pal. Ind., ser. 12, vol. 3, pt. 2, pp. 36, 
44, 48, 1880) with the Raniganj group on account of the flora 
which is distinctly close to that of the Raniganj beds and contains 
Gangamopteris, a palaeozoic genus not found at a higher horizon 
than the Raniganj stage. Other fossils are Phyllotheca indica, Glos- 
sopteris spp. By extension the term Kamthi was applied to supra- 
Barakar beds in the Wardha-Godavery valley by W. Kine (Mem. 
Geol. Surv. Ind., vol. 18, pt. 3, 1881), and by T. W. Hucues (id., 
vol. 13, pt. 1, 1877) for similar rocks in the Wardha valley. In 
subsequent literature, it has been common to use the term Kam- 
thi loosely to represent Gondwana rocks of Triassic age (e.g. E. 
VREDENBURG, A Summary of the Geology of India, 1907) but the 
usage is wrong, since the age of type area is not Triassic but 
Permian, and the flora is to be correlated with the Damudas and 
not with the Panchets. A full discussion of the question is given 
by C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 124, 1931). 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 


KANAWAR SYSTEM 
(India). 


Term used by H.H. Havnen (Geog. and Geol. of the Him., 
part. 4, p. 233, 1908) to include certain Devonian and Carbonife- 
rous strata in Spiti, overlying the Muth Quartzite of Devonian 
age and divided into: — 


— Po series, including Fenestella shales with Protoretepora 
ampla and the underlying Thabo stage with plant 
remanis. 

— Lipak series, including limestones with Syringothyris cus- 
pidata above and Atrypa aspera below. 


These beds are missing from the record in Kumaon and 
Garhwal, but may be represented by the Dothak series in E. 


Ee: ee eS: Devonian to Carboniferous 


Tibet. 
(T. H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 
KANKAN heee a 5 or «REGAN ERO MRE Lars Quaternary 
(India). 


A vernacular term meaning a stone of any kind, recently 
tending to become restricted by common usage to the concretions 


Spake a 
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of carbonate of lime occurring as nodules in the older alluvium. 
It is also used to denote calcareous tufa. These nodules form the 
chief source of lime on the alluvial plains. 

(T. H. Hortan, 1926). 


PENOU GR EES T IS a a a a a Archaean 
(India). 


A. M. Heron (Mem. Geol. Surv. Ind., vol. 68, part. 1, pp. 39- 

42, 1936). Highly ferruginous gritty quartzites and shales, some- 

what resembling Khori-Malan sandstone and hence classified by 

Hacket as Lower Vindhyan (Rec. Geol. Surv. Ind., vol. 14, part. 

4, A oe 1881), but included in the Aravallis by Herron (op. cit., 
p. Z 

(M.S. KrisHnan and K. Jacos). 


KANTKOT (Kuntkote) SANDSTONES ...... Upper Jurassic 
(India). 


Name proposed by F. Sroriczka (M.S. report) and adopted 
by W. Waacen (Pal. Ind., Ser. 9, Introduction, p. 75, 1873) for the 
lower division of the Katrol series (q.v.). The age according to 
L.F. Seatu (Pal. Ind., New Ser., vol. 9, mem. 2, p. 81, 1928) is 
upper Argovian to Lower Kimmeridgian, embracing the tenuilo- 
batus platynota, and bimammatum zones. Kankot is a small town 
in Kachh (23029 : 70°31’). See under Katrol Series. 


(T. H. Hortan, 1926). 


KAPRA QUARTZITES .......... Precambrian-Cambrian (?) 
(India). 


The uppermost of three divisions of the Sullavais near Kapra 
(18930 : 79948’) in the Godavari valley. The rocks weather into 
forms which resemble the « pinnacled » quartzites of the Paniam 
stage in the Kurnool area. For description, see W. Kine, Mem. 


Geol. Surv. Ind., vol. 18, p. 79, 1881. 
(T. H. Hortan, 1926). 


AEE e rae ae a LE R > s Pliocene (?) - Pleistocene 

(India). 

The Kashmiri name for masses of alluvium often forming low 
hills or terraces left by erosion. Regarded by H.H. Gopwin- 
AuUsTEN (Quart. Journ. Geol. Soc., vol. 15, p. 221, 1858; also vol. 
20, p. 282, 1864) as of recent lacustrine origin. Considered by R. D. 
OLDHAM to be ordinary fluviatile alluvium (Rec. Geol. Surv. Ind., 
vol 32, p. 152, 1905). The occurrence of equivalent deposits in 
Spiti, with their frequent earth-pillars formed by erosion, is des- 
cribed by F. Sroriczka (Mem. Geol. Surv. Ind., vol. 5, p. 119, 
1866). R. LYDEKKER (Rec. Geol. Surv. Ind., vol. 11, p. 32, 1878) 
distinguished between the Upper, horizontally bedded, and the 
Lower, tilted Karewas, and regarded the latter as probably as 
old as the Upper Siwaliks or Pliocene (see also Mem. Geol. Surv. 
Ind., vol. 20, p. 80, 1883). Patches of Karewas have been found 
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on the Pir Panjal at an elevation of 11,000 feet, and C. S. Mmppie- | 
miss thinks that they must have swept in a great arc over the 
Pir Panjal. He gives the thickness of the formation as extending 
to 4,500 feet, against previous estimates of 1,400. Large deposits 
of lignite in the Karewas have been described (C. S. MIDDLEMISS, 
Rec. Geol. Surv. Ind., vol. 55, p. 241, 1923). The significance of 
the Karewas has been explained by B. Saunr (Curr. Sci., vol. 5, 
No. 1, pp. 10-16, 1936). According to T. H. Hottanp (Mem. Geol. 
Surv. Ind., vol. 51, p. 98, 1926) the Karewas may be much older 
than they were generally thought to be formerly, but the views 
of H. de Terra and T. de Cuarpin (Proc. Am. Phil. Soc., vol. 76, 
No. 6, pp. 797, 822, 1936) make them Middle Pliestocene in age. 
A.L. Courson (Rec. Geol. Surv. Ind., vol. 72, part. 4, p. 429, 1938) 
noted the presence of boulders of Tanawal quartzite, some of 
which seemed facetted, among the Karewas, and he feels certain 
that this series of deposits is partly glacial in origin and that the 
streams debouching from the glaciers of the range that was the 
precursor of the Pir Panjal into the Kashmir lake were respon- 
sible for part at least of the Karewas. According to Wapa the 
basal 2,700 feet or so of the Lower Karewas on fossil evidence are 
preglacial (Astian to Sicilian) and not, as de Terra (Carn. Inst. 
Wash., No. 493, 1939) has inferred on physical evidence deposits of 
the first inter-glacial period (D.N. Wapa, Int. Geol. Cong., Re- 
port of the 18th Session, part. 11, Proc. of section K, Continental 
Vertebrata-bearing Rocks, p. 46, 1951, also see Proc. Nat. Inst. 
Sci. Ind., vol. 7, p. 52, 1941). De Terra (1939, table facing, p. 224) 
correlates the lower Karewas with the Pinjor zone (first Inter- 
Glacial stage), the Karewa gravel at the base of the Upper Ka- 
rewa with the Boulder Conglomerate zone (second glaciation) 


and the Upper Karewas with the Chelleo-Acheulian and Early 
Soan cultures. 


(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos). 


KARHARBARI STAGE .............. Upper Carboniferous 
(India). 


Named from the village of Karharbari (86°20’ : 24°10’) in the 
Giridih coalfield, this horizon was originally included in the Ba- 
rakar stage or series (q.v.) by T. W. Hucues, (Mem. Geol. Surv. 
Ind., vol. 7, p. 221, 1868), but W.T. Bianrorp (Rec. Geol. Surv. 
Ind., vol. 11, pp. 145, 150, 1878) urged the separation of the Kara- 
harbari rocks from the Barakars and their exclusion from the 
Damuda series, regarding the flora as older and more closely 
related to the Talchirs. W. Sarse (Rec. Geol. Surv. Ind., vol. 27, 
p. 89, 1894) considers the ground for separation of the Karhar- 
baris from the Damudas insufficient. C.S. Fox (Mem. Geol. Surv. 
Ind., vol. 58, p. 130, 1931) recommends the linking of the Karhar- 
bari stage to the Barakars and the Damuda series, and there 
appears to be no doubt that the removal of the stage from the 
Damudas presents difficulties in field mapping. The flora is dis- 
tinctly more archaic than that of the Barakars and contains 
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(in addition to species of Glossopteris, Gangamopteris and Noeg- 
gerathiopsis of wide range), Gondwanidium validum, and a few 
forms restricted to the subdivision. (See B. SaHN1, Journ. Asiat. 
Soc. Beng., New Ser., vol. 17, p. clii, and table 2, 1922). The 
difference of the flora from that of the Barakars, and.the archaic 
character of some of its constituents certainly necessitates the 
recognition of these beds as a separate stage within the Damu- 
das. See also Gondwana system. 


(T. H. Horrann, 1926; M.S. KrisHnan and K. Jacos). 


EMRE SER TURE BRDO Sate a Sik od we ee ok Se ew a Pliocene 

(India). 

Richly fossiliferous Upper Tertiary beds have been found 
at a depth of 350 ft at Karikal and the Tanjove coast. The fossils 
consist entirely of Gastropods which indicate a distinctly Plio- 
cene age, Somewhat younger than the Quilon beds of Travancore 
coast. See also under Cuddalore sandstones. 


(M.S. Krisnnan and K. Jacos, 1955). 


eee ERAT PIG MEED ED Gee Pisce Palate w ioc Savina ia ead we Oligocene 
(Pakistan). 


See: KOJAK SHALES. 


TAN 1e Ge) hd D A DS ad A ates IE A cl 3 OO oS Lower Miocene 
(India). 
Name given by H. B. Menpuicotr (Mem. Geol. Surv. Ind., vol. 
3, pp. 12, 17, 85, 1864) to the uppermost division of his Subathu 
group, afterwards known as the Sirmur group, but now not in 
currency and divided as follows. — 
3. Kasauli beds. 
Sirmur series .. 2. Dagshai beds. 
1. Subathu beds. 


While the lowest member, the Subathu beds are preponde- 
rantly gypseous shales, and impure limestone, with a basal late- 
rite, the middle group (Dagshai) is an alternation of red nodular 
clay and grey to purple sandstone, and the upper division (Ka- 
sauli) is essentially a sandstone formation, with subordinate clay 
bands. It is believed that the Kasauli beds are to be correlated 
with some part of the Murree series (probably with the upper 
Murrees) since a plant bed with the fossil palm Sabal major has 
been recognised at Kasauli (Rec. Geol. Surv. Ind., vol. 15, p. 51, 
1882) and in the Murrees of the Jhelum valley, and also in the 
intervening ground of the Ravi valley (H.B. Mepricort, Rec. 
Geol. Surv. Ind., vol. 9, p. 52, 1876). If the age of the Murree 
series is Burdigalian as G.E. Pmerm considers (see Pal. Ind., 
New Ser., vol. 8, mem. 4, plate 1, 1926), the Kasauli beds, by 
correlation, may be assumed to be of similar age. 

(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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KATHA BEDS #3231538 tse Ret Bs ee Permian | 
(Pakistan). 


Katha (32931’ : 72930’), a village on the southern edge of the | 
western part of the Salt Range in the Shahpur district was ta- | 
ken by W. Waacen (Pal. Ind., ser. 13, vol. 4, part. 2, p. 241, 1891) | 
as the name for the lowermost division of the Middle Productus 
Limestone of the Salt Range. Lithologically this sub-division | 
shows considerable lateral variation and is not sharply defined | 
from the Lower Productus Limestone. Generally speaking the | 
boundary line between the Lower and Middle Productus Li- | 
mestone has been taken where the sandstones begin to disappear | 
and the limestones become the leading rocks. Where normally | 
developed this lowermost division is mostly made up of light 
coloured yellowish or whitish limestones intercalated with a few | 
marly and sandy beds. At some places as the glen of Narsing 
Pahar, the beds are black and coaly. See also Productus Li- 
mestone. 


(M. H. Kuan). 


KATROL- SERIES cames osae Ena E ara E ees Upper Jurassic 
(India). 


Name used by F. SroriczKa (M.S. report) and adopted by 
W. Waacen (Pal. Ind., ser. 9, vol. 1, 1873) for that division of the 
Jurassics of Kachh which lies above the Chari series (q. v.), and 
below the Unia series (q.v.). L.F. Spatu (Pal. Ind., New Ser., 
vol. 9, mem. 2, p. 81, 1928) gives the age as Kimmeridgian, but 
the base of the Kantkot Sandstones touches the Argovian, (bi- 
mammatum zone). Sparte’s classification combined with that of 
Waacen may be given as follows. — 


2. Sandstones and shales with Pty- 
chophylloceras ptychoicum (beckeri zo- 
ne), Taramelliceras akher (beckeri zo- 
ne), Katroliceras pottingeri, Lithaco- 

Katrol Series .... ceras pseudobangei. 


1. Kantkot Sandstones with Ptycho- 
phylloceras insulare Taramelliceras sp. 
Ataxioceras spp., Lithacoceras sp. Epi- 
mayaites sp., etc. 


The upper subdivision may be divided into two, viz. an 
upper Katrol subdivision comprising the palmatus and sterapsis 
zones, and a lower « Katrol Ammonite Bed > equivalent to the 
beckeri and eudoxus zones. The Kantkot Sandstones comprise 
the tenuilobatus and platynota zones at the base of the Kimme- 
ridgian and the bimammatum zone of the Argovian. For descrip- 
tion and exact range of ammonite fauna see Spatu (op. cit.). 

Ras Natu (Quart. Journ. Geol. Min. & Met. Soc. Ind., vol. 4, 
1932) has divided the Katrols into three divisions the Lower, the 
Middle and the Upper Katrols. Lower Katrol, best developed at 
Wala-Khawas, is characterised by the abundance of shales over 
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sandstones and is very rich in Oppelia and Haploceras. The 
Middle Katrol best developed in the Katrol hills, is distinguished 
by the abundance of sandstones over shales and has yielded 
euplocus forms. The Upper Katrol, type area Gajansar, is charac- 
terised by the predominance of shales over sandstones. WAAGEN 
considered it to be the Lowest Katrol as it apparently seems to 
be lying directly over the Dhosa oolite. An unconformity between 
the two was found by Ras Natu. « Upper Katrol have yielded 
Perisphinctids of sparsiplicatus group a large number of Haplo- 
ceras and twenty specimens of Ptychophylloceras. These Upper 
Katrol beds, on the evidence of their fossils, have been assigned 
to the Portlandian. The Katrol beds in the SSW of village Jhura 
has also yielded a Megacucullaea (S.K. Acrawat, Bull. Soc. 
Géol. Fr. (6), t. VI, 1956). 


(T. H. Horrann, 1926; M.S. KrisHnan and K. Jacos). 


PAA OETA LES eR tcie PSone: | Ari tevny okt. opie haa RAS Age (?) 
(India). 


H. J. Carter’s middle division of his « Oolitic series » (q. v.) 
named from their occurrence at Kattra ghat (Geol. Papers, p. 657, 
1857). In this group CARTER included formations of widely diffe- 
rent ages, crystalline limestones of the Archaean complex, Vin- 
dhyan limestones as well as Gondwana coals and shales. Thus, 
the name is obviously of no stratigraphical value. 


(T. H. Hortan, 1926). 


KEN SERIES (or Sub-System) ...... Precambrian-Cambrian 
(India). 


Used by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 33, p. 
258, 1906) for the lower of his two main divisions of the Vin- 
dhyan system, including the Rewah and Kaimur series of the old 
Upper Vindhyan with the old Lower Vindhyan. Named from the 
river (24027 : 79920’) which traverses these formations in cen- 
tral India. 

(T.H. Hotzanp, 1926). 


TL DPS) BNW 3 1h ey ci re are a Pe Pleistocene 
(India). 
Vernacular term in use to denote the flood plain of a river. 


For description, see H. B. Mepticort, Rec. Geol. Surv. Ind., vol. 6, 


p. 9, 1873. 
(T.H. Hotianp, 1926). 


KHAIRABAD. LIMESTONE ai). csc). te Swear Eocene 
(Pakistan). 


E.R. Gre (Rec. Geol. Surv. Ind., vol. 69, p. 67, 1935) pro- 
posed five divisions of the Nummulitic rocks in the western part 
of the Salt Range which he designated as follows : 
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Feet. 

approx. 
Sakesare limestone... emo cnn ce eee s oe 250 
Nammal limestone and shales ........ 200 
Carbonaceousrshales s,s see saree 250 
Khairabad limestone isnt a. asi onions 150 to 1,250 
Basal carbonaceous beds .............. (Variable; 


relatively thin) 


The Khairabad limestone named after the village of Khai- | 


rabad (32953’ : 71936’) overlying the shelly fossil bed was tentati- 
vely regarded by E.R. Gee (op. cit., p. 65) as Ranikot in age. 
Subsequent work by L.M. Davies (Pal. Ind., N. S., vol. 24, 1937) 
proved not only this but also the underlying Dhak Pass beds and 
overlying Patala shales as Ranikot. The Khairabad Limestone 
overlies conformably the Dhak Pass beds (q. v.). It is mainly a 
calcareous nodular limestone with subordinate development of 
shales chiefly in the lower and upper parts. It shows conside- 
rable variations in its thickness laterally. In the eastern part of 
the Salt Range it is thin, but in the Nammal region it is about 
200 feet thick. The thickness increases northwards where it is 
more than 500 feet and according to E. R. Gree and P. Evans 


possibly much more. In its lithology it is similar to the Sakesar 


limestone (q.v.) but can be distinguished from it in having a 
more persistent nodular character, by the presence of marcasite 


and by the absence of chert nodules. Khairabad Limestone has | 


yielded a rich fauna, comprising the following species : 
FORAMINIFERA (Davies and Pinroitp; SmMout and Hague) : 


Nummulites nuttalli, N. thalicus, N. sindensis, N. globulus, 
N. cf. mamilla, Assilina dandotica, A. subspinosa, Operculina cf. 
canalifera, O. subsalsa, O. patalensis, O. jiwani, Miscellanea 
miscella, M. stampi, Lockhartia haimei, L. newboldi, L. conditi, 
L. tipperi, Dictyoconoides flemingi, Lepidocyclina (Polylepidina) 
punjabensis, Discocyclina ranikotensis, Alveolina vredenburgi, 
A. ovoiden, A. globosa, Actinosiphon tibetica, Daviesina langha- 
mi, Laffittenia varzai, Planorbulinella sp., Rotalia trochidiformis 
var. newboldi, Sakesaria dukhani. 


ECHINODERMS : 


Conoclypeus sp., Eurhodia morrisi, Hemiaster elongatus, Ple- 
siolampas ovalis, Plesiolampas placenta. 


MOoO.Luvscs : 


Lucina cf. bellardi, L. vredenburgi, L. (Pseudomiltha) muta- 
bilis, L. noorpoorensis, Velates noetlingi, V. perversa, Campanile 


cf. brookmani, Megalocypraea ranikotensis, Ostrea pharaonum, 
Spondylus cf. radula. 

Hague has also recognised the following smaller foraminifera 
(Palaeontologia Pakistanica, Vol. I) : — 
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Valvulina triangularis, V. nammalensis, Clavulina parisien- 
sis, Cl. paxilliformis, Cl. paxilliformis, Marssonella oxycona. 

Lagena ellipsoidalis, L. carinata, L. laevi, Nodosaria cf. N. 
affinis. 

Guttulina consobrina, G. cf. lactea, G. cf. consobrina, Glan- 
dulina laevigata. 

Nonion cf. halkyardi, Nonionella cretacea, N. africana. 

Valvulineria ranikotensis. 

Chilostomella comata, Sphaeroidina (?) nammalensis. 

Cassidulina californica, C. limbata. 

Cribrogloborotalia challenori, C. platti, Pseudogloborotalia 
ranikotensis, P. patalaensis, P. khairabadensis. 

Anomalina bandyi, Woodella nammalensis, W. granosa. Or- 
natanomalina geei, O. crookshanki, O. glaessneri, O. hafeezi, O. 
elegantula, O. acuta, Cibicides lobatulus, C. aff. refulgens. 


MM. H. Kuan, F.M.M. Haque). 


KHAIRMALIA AMYGDALOID ................. Archaean 
(India). 


Described as «a thin, basic, devitrified vesicular lava» by 
A.M. Heron (Rec. Geol. Surv. Ind., vol. 59, p. 96, 1926) which, 
he suggests, «is the effusive representative of the hypabyssal 
dolerite dykes and sills which traverse the Bundelkhand gneiss 
and the Aravalli slates.» (Mem. Geol. Surv. Ind., vol. 68, p. 43, 
1936). Khairmalia (24929 : 74935’). 

(M.S. KrisHNAN and K. Jacos). 


ERE Ob CREEL DL nar hie <class vintee 80 0 ok biog Cambrian (?) 

(India). 

A thick but somewhat indefinite and poorly exposed succes- 
sion of sandy shales or slates, grits, and greywacke resting con- 
formably above the Khairmalia amygdaloid. Also included are 
slates of an Aravalli aspect. Named after Khardeola (24°28’: 
74032’) in Rajputana. See Rec. Geol. Surv. Ind., vol. 59, p. 96, 


1936). 
(M.S. KRISHNAN and K. Jacos). 


RBARTIAN BEDS oi abe pa aaae oe Pliocene-Pleistocene 
(India). 
W. TueEopatp (Rec. Geol. Surv. Ind., vol. 14, p. 107, 1881) 
used this term as equivalent to the Upper Siwaliks in the Sub- 
Himalayan region, and divided it into an upper and lower divi- 


sion. The term has dropped out of use. 
(T.H. Hortan, 1926). 


ERAS TARE naa AA Oa Satay get suey’ A ase Archaean 
(India). 
See: SHILLONG SERIES. 
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KHEINJUA STAGE .............. Precambrian-Cambrian | 
(India). | 


Term proposed by P.N. Darra (Rec. Geol. Surv. Ind., vol. i} 
28, p. 145, 1895) for beds 6,7 and 8 in the classification of the | 
Lower Vindhyans adopted by F.R. Marrer (Mem. Geol. Surv. || 
Ind., vol. 7, p. 28, 1869). Named from the Kheinjua hills (24010: | 
80°50’) in central India. 
J.B. Aupen (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 144, || 
1933) divides the Kheinjua stage (which is about 600 ft thick) of | 
the Semri Series into: 
Glauconite beds. 
Fawn limestone. 
Olive shales. i 
The Kheinjua Stage overlies the rocks of the Porcellanite |} 
stage and underlies the Rohtas stage. 


(T.H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 


KHEWRA GROUP .............. Cambrian or Precambrian | 
(Pakistan). 


Name given by F. Noettine to the rocks underlying the 
Cambrian Neobolus Beds in the Salt Range, (Rec. Geol. Surv. 
Ind., vol. 27, p. 74, 1894) formerly known as the Purple Sandsto- 
nes. NoETLING regarded these sandstones as Cambrian, but they 
are unfossiliferous, and all that can be said is that they are older 
than the Neobolus beds, the age being either Cambrian, or 
perhaps (in view of the fact observed by E.R. Grr at Khewra, 
that they are separated from the Neobolus beds by a basal con- 
glomerate of the latter) pre-Cambrian. Attempts have been made 
to correlate them on lithological grounds with the Vindhyan 
Sandstones, but such lithological correlations are fanciful. The 
name Khewra Group has not been adopted, and in modern lite- 
rature the name Purple Sandstones originally given to this 
horizon by A.B. Wynne (Mem. Geol. Surv. Ind., vol. 14, p. 84, 
1878), still holds good. 


(G. de P. Corter). 


KHIRTHAR SERIES 
(Pakistan). 


Name given by W. T. Bianrorp (Rec. Geol. Surv. Ind., vol. 9, 
p. 9, 1876; Mem. Geol. Surv. Ind., vol. 17, pp. 32, 45, 1879) from 
the Khirthar Range (2700 : 67912’) in Western Sind to a series of 
rocks occurring between the Ranikot and Nari Series. He re- 
garded them as Eocene in age. W.T. BLanrorp included in his 
Khirthar Series the massive limestones which C.L. GRIESBACH 
(Mem. Geol. Surv. Ind., vol. 18, p. 9, 1881) designated as « Alveo- 
lina limestone » in Baluchistan. The presence of the same lime- 
stone in Sind was first detected by E. VREDENBURG and F. Nort- 
LING in 1900 and the latter (Centralblatt f. Min., 1903, p. 521; 
1905, p. 135) separated the group from the Khirthar and named 
it as Laki Series (q. v.). 


EGER cisco tin rene RURRRRE Middle Eocene 
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E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 34, pp. 86, 182, 
1906; vol. 38, pp. 198-199, 1909) divided the Khirthar series into 
an Upper, Middle and a Lower division. The Upper Khirthars 
are well developed in the Mula Pass and Spintangi in Baluchis- 
tan and the Khirthar Range in Sind, the Middle Khirthars are 
well developed both in Sind and Baluchistan while the lower 
Khirthars consisting of thin limestones and shales are absent in 
Sind, but found in Baluchistan and Punjab. E. VREDENBURG fur- 
ther subdivided the Middle Khirthars into A and B and the 
Upper Khirthar into 1, 2, 3, without defining these sub-divisions. 
He showed the distribution of larger foraminifera in the Indian 
Tertiary but as the species were not described by him, its value 
ae restricted in the recognition of different stratigraphical 

orizons. 


W.L.F. Nuttat (Rec. Geol. Surv. Ind., vol. 59, pp. 115-164, 
1927; Geol. Mag., vol. 63, pp. 495-504, 1926) described the follo- 
wing species of larger foraminifera from the Lower and Middle 
Khirthar Series and gave their zonal distribution. 


Lower Khirthar: Nummulites atacicus, N. subatacicus, N. 
obtusus, N. perforatus, Assilina exponens, A. mamillata. 


a These species, however, are also found in the Middle Khir- 
ar. 


Middle Khirthar: Nummulites acutus, N. djokdjokartae, N. 
beaumonti, N. maculatus, N. stamineus, N. aff. scaber, N. carteri, 
N. gizehensis, Assilina papillata, A. subpapillata, A. spira, Dictyco- 
noides cooki, Actinocyclina alticostata, Discocyclina dispansa, D. 
javana var. indica, D. sowerbyi, Alveolina elliptica. 


E. VREDENBURG (op. cit.) correlated the Lower and Middle 
Khirthars with the Middle Lutetian of Europe with which 
NUTTALL agrees. The Upper Khirthars were considered by VRE- 
DENBURG as corresponding to the Upper Lutetian. He thought that 
the beds equivalent in age of Auversian to Priabonian of Europe 
are absent in Western India and Western Pakistan. L. M. Davies 
(Quart. Jour. Geol. Soc., vol. 96 (2), p. 203, 1940), however, has 
shown that the Upper Khirthar beds at Spintangi (29055 : 6808) 
which is the type locality for this sub-division, can possibly be 
correlated with the Auversian. He recorded Nummulites milleca- 
put and N. beaumonti from the uppermost beds at Spintangi. The 
latter species is most commonly found in Europe in post-Lutetian 
beds and the clain of its occurrence in the Middle Khirthar ac- 
cording to L.M. Davs is not well established. However, F. E. 
Eames, (Quart. Journ. Geol. Soc., vol. 107, (2), p. 193, 1952), has 
pointed out that N. beaumonti ranges down to a very low horizon 
in the Khirthar. 

The Molluscan fauna of the Khirthar Series has not been 
fully described, but partial descriptions are given in papers by 
E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, 53, 54, 55) and by 
L. R. Cox (Trans. Roy. Soc. Edin., vol. 57 (1), 1931). The Echi- 
noidea of the Laki and Khirthar Series are described by P. 
Duncan and W. Stapen (Pal. Ind., Ser., vol. 7 and 14, vol. 1, 
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1871-1855) which were later separated by E. VREDENBURG (Rec. | 


Geol. Surv. Ind., vol. 34, pp. 189-192, 1906). 


The Khirthars are also found in India in Kutch and some | 


other parts. 
(M. H. Kuan). 
KHONDALITE SERIES aruet o a ad o eyctesrene Archaean | 
(India). 


Named by T.L. WALKER (Mem. Geol. Surv. Ind., vol. 33, p. | 
11, 1902) from the Khonds, or hill-men who live on the Vizaga- | 


patam and Kalahandi hilltracts, where the rocks were first dis- 
tinguished. They are para-schists including garnetiferous quartz- 


sillimanite rocks with garnetiferous quartzites, calciphyres and | 
graphitic schists, overlying and apparently metamorphosed by, | 
the great igneous massif of charnockite and associated granitoid | 
gneisses (cf. Bezvada gneiss, Kailassa gneiss and Mercara group). | 


The charnockites have also formed hybrid gneisses with the Khon- 
dalites. L. L. FERMOR reports the frequent occurrence of manga- 


nese ores in khondalites (Mem. Geol. Surv. Ind., vol. 37, pp. 242, | 


1037, 1115, 1909), and correlates the khondalites with the Dhar- 
wars (Proc. As. Soc. Beng., n. s., vol. 15, p. clxxvii). 
The khondalites are para-schists, the varieties rich in felspar 


being attributable to admixture with granitic material while the | 


rocks were still at some depth. Felspathic khondalites are com 
mon in Kalahandi, Jeypore and Krishna areas of the Eastern 
Ghats. They were originally called Bezwada Gneiss, Kailasa 
Gneiss and other local names. On weathering, they give rise to 
laterite and bauxite. FERMOR has shown that the khondalites were 
metamorphosed under deep-seated katamorphic (hypomorphic) 
conditions (the garnets being high pressure, low volume mine- 
rals) but owe their present position to regional uplift and that 
the western margin of the Ghats must be a faulted zone. See 
also M.S. Krisunan, Bezwada Gneiss, khondalite and leptynite. 
Rec. Geol. Surv. Ind., vol. 81, pt. 2, 1949. 


(T. H. Hotranp, 1926; M.S. KRISHNAN and K. Jacos). 


KHONGBU SERIES .................. Upper Palaeozoic (?) 
(India). 


Named by H.H. Haypen (Mem. Geol. Surv. Ind., vol. 36, 
p. 141, 1907) and occupying a small area in the Khongbu valley 
(27046 : 8992’) in southern Tibet. The rocks are unfossiliferous 
slates and schists doubtfully correlated with the unfossiliferous 
Purana rocks of the Outer Himalaya. L.R. Wacrr (Rec. Geol. 
Surv. Ind., vol. 74, pt. 2, p. 185, 1939) thinks it « probable that 
these rocks are the equivalent of the Mount Everest Pelitic series, 
which are probably Upper Palaeozoic in age. » 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 
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KHOONDAIR STAGE ............ Precambrian-Cambrian 
(India). 


See: KUNDAIR STAGE or SERIES. 


KHORI-MALAN SANDSTONE (Binota Basal Conglomerate) 
(India). Archaean 


Finely conglomeratic sandstone, 30-40 feet thick with occa- 
sional large rounded boulders at the base of the Vindhyan suc- 
cession. Named by A.M. Heron (Rec. Geol. Surv. Ind., vol. 59, 
part. 1, p. 97, 1926). It is a curiously local formation, occurring 
practically only in the vicinity of Khori (24935’ : 74936’) and Ma- 
lan (24034 : 74938’) as a well-marked little scarp. Originally 
referred to as « Binota basal conglomerate » (Rec. Geol. Surv. 
Ind., vol. 44, part. 1, p. 29, 1914) but later Heron (Mem. Geol. 
Surv. Ind., vol. 68, part 1, p. 75, 1936) dropped the term. 


(M.S. KrisHnan and K. Jacos). 


EONAR GROUP Hd sore ons oe vote hone Pee ee Cambrian 
(Pakistan). 


See: KUSSAK GROUP. 


ERTMORE SERIES, ee ee at ss Precambrian-Cambrian 
(India). 
See: KAIMUR SERIES. 


POCA aL MES CONE. aah DA e D. dpa VERS ae Jurassic 

(India). 

A. Hem and A. Gansser (Mém. Soc. Helv. Sci. Nat., vol. 73, 
Central Himalaya, p. 152, 1939). Name given to limestone from 
Kiogar, previously described by A. V. Krarrt as a representative 
of Alpine Dachsteinkalk. It is partly of dense to micro-crystal- 
line, partly of onkolitic structure. No fossils were found. Upon it, 
with a sharp discontinuity, follows reddish to violet Calcareous 


series of Jurassic age. (M.S. Krisunan and K. Jacos). 
NSEC) Er epee bees ee cote ie a A y as a bee. oe ales 6 Eocene 
(India). 


Distinguished by R. LypEKKER (Rec. Geol. Surv. Ind., vol. 9, 
p. 160, 1876) and named from the village of Kiol, eastward of the 
- Pir Panjal pass. Composed of quartzites, black shales and lime- 
stones. Afterwards correlated with the Krol series of the Simla 
area (Rec. Geol. Surv. Ind., vol. 13, p. 56, 1880) on consideration 
of general lithological correspondences; but the stratigraphy of 
this region has been so considerably revised by recent work that 
this and other names used by LypEKKER during his reconnais- 
sance of Kashmir have no precise value. D. N. Wap1a’s survey of 
Poonch shows that some of the bed grouped by LypDEKKER with 
the Kiol actually contain Nummulites (cf. E. H. Pascor, Rec. Geol. 
Surv. Ind., vol. 55, p. 12, 1923). Pascor is strongly inclined to 
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assign the portions consisting of bituminiferous limestone and 
associated black shales to the Upper Nummulitic or Subathu 
stage (see Mem. Geol. Surv. Ind., vol. 40, pp. 439-440; also Rec. 
Geol. Surv. Ind., vol. 55, p. 12, 1923, and 56, p. 50, 1924). 

(T.H. Hortan, 1926). 


RKIOTOLLCIMESTONE ai ee ahenn Triassic + Jurassic 
(India). 


Name applied by H. H. Haypen (Geography and Geology of 
the Himalaya, part 4, p. 236, 1908) to a great limestone formation 
over 2000 feet thick, sparsely fossiliferous, in the north-western 
Himalaya. The limestone must be treated as a single stratigra- 
phical unit, but the uppermost beds contain a Jurassic fauna, 
including the Callovian Erymnoceras coronatum (DIENER, Mem. 
Geol. Surv. Ind., vol. 36, part 3, p. 101, 1912) found near Giumal 
village below the base of the Spiti Shales. The upper part was 
named by F. Sroriczxa the Tagling Limestone (Mem. Geol. Surv. 
Ind., vol. 5, p. 66, 1866) but this term was amended by H.H. 
Havnen (loc. cit.) to the Tagling stage, since the upper horizons 
cannot be separated by mapping from the whole limestone se- 
ries. Similarly the lower beds, which yield an Upper Triassic 
fauna (see Mem. Geol. Surv. Ind., vol. 5, p. 124, 1866) were named 
by F. Sroriczxa the Para Limestone, but this again has been 
amended to the Para stage by H. H. Havnen (loc. cit.). The fauna 
of the lower beds was described by C. DrenER (Mem. Geol. Surv. 
Ind., vol. 36, part 3, p. 100), and includes Megalodon ladakhensis, 
Spirigera noetlingi, Pecten chabrangensis (see Pal. Ind., ser. 15, 
vol. 5, part 3, p. 148, 1908). The lower beds have been described 
also under the name Megalodon Limestone by DIENER (op. cit.) 
and the whole formation as Grey Limestone by A. von KRAFFT 
(Mem. Geol. Surv. Ind., vol. 32, p. 132, 1902) and by C. DIENER 
(Pal. Ind., loc. cit.) but the name « Grey Limestone » was pre- 
occupied, having been used by C. S. Mipptemiss for a subdivision 
of the Eocene in Hazara (Mem. Geol. Surv. Ind., vol. 26, pp. 39, 
40, 1896) hence the new name Kioto Limestone is adopted and 
divided as follows. — 

Tagling stage — Middle Jurassic. 
Para stage — Upper Trias. 


The Para stage has been recognised in Kashmir, (Mem. Geol. 
Surv. Ind., vol. 36, part 3, pp. 114-115, 1912), and by Waacen and 
Wynne in Sirban Hill near Abbottabad in Hazara, (Mem. Geol. 
Surv. Ind., vol. 9, p. 331, 1872). It is clearly the same limestone 
as that called Trias in Hazara by C.S. Mipptemiss, (Mem. Geol. 
Surv. Ind., vol. 26, p. 25, 1896) and as the « Triassic » Limestone 
of Attock and Rawalpindi districts, described by E.H. Pascor 
(Mem. Geol. Surv. Ind., vol. 40, p. 383, 1920). That this limestone 
extends up into the Jurassic is rendered probable by the disco- 
very of Velata velata in it in the Attock district, (Proc. 18th In- 
dian Science Congress, p. 305, 1931). It is possible, though highly 
conjectural that the Tal beds (q.v.) are referable to this series. 


Kioto Limestone 
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A. Hem and A. Gansser (Mem. Soc. Helv. Sci. Nat., vol. 73, 
Central Himalaya, 1939, pp. 139, 209) consider the Kioto limestone 
to be Upper Triassic (Rhaetic) in age, although the uppermost 
beds may reach into the lowermost Liassic. Their contention is 
based on the discontinuity found at the base of the ‘ferruginous 
oolites referred to as « sulcacutus beds» of Callovian age. See 
also C. L. Griespacu, Mem. Geol. Surv. Ind., vol. 23, 1891, pp. 73, 
74, According to Hem and Gansser (p. 140, 1939) the Kioto lime- 
stone is overlain by their Laptal series of Liassic age. 


(T. H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


KIRTHAR SERIES er M, Adie Aa Middle Eocene 
(Pakistan). 


See: KHIRTHAR SERIES. 


PGES NAM SERS SEA Sior o Se oS a MAES n Precambrian 
(India). 


The uppermost series of the Cuddapah system lying uncon- 
formably over the Nallamalais. Named by W. Kine (Mem. Geol. 
Surv. Ind., vol. 8, p. 126, 1872), from the river which partly flows 
near and partly over the series. Composed of : 

(c) Srisailam quartzites 

(b) Kolamnala slates about 2,000 feet. 

(a) Irlakonda quartzites 


(T. H. Horrann, 1926; M.S. KRISHNAN and K. Jacos). 


KODA ELL Fe SERIES R a A Genra e e Se a Archaean 

(India). 

The series named by B. Rama Rao, (Rec. Mys. Geol. Dept., 
vol. 24, pp. 134-152, 1927), consists of cordierite-biotite-gneisses 
with sillimanite and garnet, garnetiferous quartzites, quartz-ma- 
gnetite-pyroxene-granulites, etc., around Kodamhalli in Banga- 


lore district. 
(M.S. KrīIsHNan and K. Jacos). 


CODURI SERIES pe a ee ent Stole oie nec Archaean 

(India). 

Named by L.L. Fermor (Rec. Geol. Surv. Ind., vol. 35, p. 22, 
1907, and Mem. Geol. Surv. Ind., vol. 38, p. 243, 1909) from Ko- 
dur (18°16’ : 83937’) in the former Vizianagram State. The koduri- 
tes are associated with the Archaean gneisses and schists, and are 
supposed to be igneous in origin, probably later in age than the 
Khondalite series (q.v.). They vary in composition from acid 
(quartz-orthoclase rock) through basic (kodurite proper) to 
ultra-basic (spandite-rock and manganese pyroxenites). Kodurite 
itself is composed of potash-felspar, spandite (a garnet interme- 
diate between spessartite and andradite) and apatite. By chemical 
alteration rocks of the Kodurite series have yielded lithomarges, 
chert, ochres and workable manganese-ores. They are developed 
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largely in the Vizagapatam district of the Andhra State. In 
Rec. Geol. Surv. Ind. (t. 42, pp. 208-226, 1912), FERMOR dis- 
cusses the position of the kodurites, showing the difficulty of 
fitting them into the American system of quantitative classifi- 
cation for igneous rocks, and Whitman Cross, in reply, challenges 
the igneous origin of the series (Journ. Geol., vol. 22, p. 791, 1914). 
A further and independent discussion of the origin as possibly 
hybrid types is given in the Director’s Report for 1914 (Rec. Geol. 
Surv. Ind., vol. 45, p. 102, 1915). 

(T.H. HoLLanD, 1926). 


KOHAT LIMESTONE irona ane raaa Middle Eocene 
(Pakistan). 


Name due to L. M. Davies (Quart. Journ. Geol. Soc., London, 
vol. 96 (2), p. 202, 1940 and vol. 99, pp. 63-79, 1943) for hard 
yellow nodular and flaggy massive grey to dark-grey limestone, 
460 feet thick which he (Jour. Asiatic Soc., Bengal, N.S. 20, p. 207, 
1924) designated as beds Nos. 2 and 3 in the Shekhan Nullah, 
Kohat District, N.W.F.P. and regarded it as of Middle Khirthar 
age. 
F.E. Eames (Quart. Jour. Geol. Soc., London, vol. 107 (2), 
pp. 167-168, 1952) described the Kohat limestone from Tarkhobi, 
Panoba and Shekhan Nullah sections as consisting of very hard 
light grey or cream coloured massive limestone containing abun- 
dant Alveolina and other foraminifera. 

The Kohat Limestone corresponds with the subdivisions (4) 
to (8) of A.B. Wynne’s Nummulitic Series (Mem. Geol. Surv. 
Ind., vol. 11 (2), p. 94, 1875) and is included in C. L. GRIESBACR’S 
group (f4) (Rec. Geol. Surv. Ind., vol. 25 (2), p. 102, 1892), E. H. 
PascoeE,s (Mem. Geol. Surv. Ind., vol. 50, 1920 (3), group (5e2) and 
corresponds with the upper sub-group of E. Parson’s (Journ. 
Inst. Petr. Techn., vol. 12, No. 58, p. 452, 1926) Upper Nummu- 
litic Limestone. 

The following are the characteristic species of foraminifera. 
anne E. Eames (op. cit., pp. 183-184) and L.M. Davzgs (op. cit., 

Dictyoconoides cooki, Nummulites acutus, N. obtusus, N. per- 
foratus var. wranensis, Assilina cancellata, A. subcancellata, A. 
irregularis, A. rota, Linderina sp., Operculina sp. 


(M.H. Kuan). 


KOHAT SALINE SERIES 
(Pakistan). 


wre ELAR te iae a DU Ea oct AOE E ? Eocene 


Name due to E.R. Gre (Proc. Nat. Acad. Sci. Ind., vol. 14, 
p. 305, 1944) for the Saline Series which occurs in the Kohat 
district of the North West Frontier Province to the west of the 
Indus river, north of the Kalabagh area, which is generally 
regarded as Eocene in age and hence distinguished from the 
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Punjab Saline Series (q.v.) of Cambrian or Pre-Cambrian age. 
Two stages in the Kohat Saline Series are distinguished as given 
below in ascending order. 
T Gypsum-dolomite stage several hundred feet thick within 
which occur thin impure limestones, green clay shales and 
oil shales. 3 i 
2. Rocksalt stage, over 750 feet thick, including thick seams 
of rocksalt. 


Nowhere are the older strata below the Rocksalt stage 
exposed, and consequently its true thickness is not known. The 
two stages of the Kohat Saline Series, as is the case of in 
the Punjab Salines Series, are regarded by the majority of 
workers as forming a closely related stratigraphical series. 
A.B. Wynne (Mem. Geol. Surv. Ind., vol. 11, pt 2, p. 24, 
assigned a probable Eocene age. E.H. Pascor (Mem. Geol. Surv. 
Ind., vol. 40 (3), 1920) and D. N. Wanra and L.M. Davies (Trans. 
Min. Geol. Inst. Ind., vol. 24, p. 202, 1929) did not question the 
close age relationship of the two stages. E. R. GEE (op. cit., p. 288) 
found no evidence to suggest that the overlying gypsum-dolomite 
stage was not connected in age with the underlying rocksalt stage. 
Murray Stuart (Rec. Geol. Surv. Ind., vol. 50, t. 61(2), pp. 147- 
173, 1928) on the other hand was of the opinion that the junction 
between the gypsum-dolomite stage and the rocksalt stage is 
a tectonic one. 

Certain dolomitised and gypsified limestone bands within the 
upper gypsum-dolomite stage at Bahadur Khel in Kohat, have 
yielded Eocene foraminifera and at Malgin E.R. Gee (loc. cit.) 
discovered fossil fishes of post-Mesozoic age described by S.L. 
Hora (Rec. Geol. Surv. Ind., vol. 72(2), 1937) from within the 
same stage. The evidence of foraminifera and fossil fishes taken 
in conjection with the proved Khirthar age of the overlying strata 
point ‘conclusively to the Eocene age of the gypsum-dolomite 
beds. If the underlying rocksalt stage is regarded as not con- 
nected in age with the overlying gypsum-dolomite stage then 
the salt will have to be considered as having been intruded from 
below from a Mesozoic or Palaeozoic salt deposit. The Mesozoic 
strata are found in considerable thickness around the Kohat 
Salt region and there are reasons to believe that they continue 
below this area. These Mesozoic strata although of marine origin 
show no sign of salt deposition. Further E.R. Gere (loc. cit.) 
points cut that «for the salt to be intruded upwards with 
comparative regularity along anticlines and fold-faults on such 
a large scale (along anticlines upto many miles in length) without 
bringing fragments of these Mesozoic sediments along with it, is 
at least most unlikely » and no such fragments have even been 
found associated with the salt or the gypsum-dolomite beds. 
This evidence and the observed intimate association of the rock- 
salt and gypsum-dolomite stages over several miles of their 
extent are reasonable premises from to conclude that the Kohat 
Saline Series is Eocene, probably basal Kirthar in age. 


(M. H. Kuan). 
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KOHAT SHALES z. T 50064 0 lt A DE NAN Middle Eocene 
(Pakistan). 


Name due to L.M. Davies (Journ. Asiatic Soc., Beng., N.S., 
vol. 20, 1924) for limestones and shales 96 feet thick exposed in 
Shekhan Nullah (Kaladhand Algad) in the Kohat District of 
N.W.F.P. (see also L. M. Daves, Trans. Min. & Geol. Inst. Ind., 
vol. 15, p. 211, 1925). He regarded them to be equivalent to E. S. 
Pinroup’s (Rec. Geol. Surv. Ind., vol. 49, p. 137, 1919) Limestone 
and shale division of Chharat Series (q.v.). The age of these 
shales was at first believed to be Laki, but L.M. Davrrs (see, 
L. R. Cox in Trans. Roy. Soc. Edin., vol. 57 (1), No. 2, p. 26, foot- 
note, 1931) has correlated it with the basal Khirthar. 


F. E. Eames (Quart. Journ. Geol. Soc., London, vol. 107, pt 2, 
pp. 167-168, 1952) has recently studied the Kohat Shales in the 
Panoba and Shekhan Nullah areas and has divided them into 
three sub-divisions. 


(iii) Upper Kohat Shales (Maximum thickness 50 feet). These 
consist of olive-green and clayey shales with thin interca- 
lations of argillaceous and nodular weathering limestones 
and calcareous marls. The marls contain abundant forami- 
nifera. 

(ii) Kaladhand Limestone (Maximum thickness 30 feet). Hard, 
light coloured nodular weathering limestone with subordi- 
nate olive-green shales forming a well-marked horizon sepa- 
rating the Upper and Lower Kohat Shales. 

(i) Lower Kohat Shales (Maximum thickness 30 feet). They are 
lithologically similar to the Upper Kohat Shales. 


The above sub-division of F.E. Eames correspond to the 
« numbered beds » of L. M. Davs (op. cit., 1924) in the Shekhan 
Nullah in the following manner : 


Davies bed No. 5(a) = Upper Kohat Shales 
-- No. 5(b) = Kaladhand Limestone 
-— No. 5(c) = Lower Kohat Shales. 


The following are the characteristic fossils as determined 
by F. E. Eames (op. cit., pp. 183-184). 


Foraminifera : Assilina cancellata, A. subcancellata, A. irre- 
gularis. 


Lamellibranchia : Euphenax jamaicensis, Ostrea (Liostrea) sp., 
Venericardia mutabilis. 


a te also L. R. Cox (Trans. Roy. Soc. Edin., vol. 57 (c), No. 2, 
For earlier references on the Kohat Shales see A. B. WYNNE 
(Rec. Geol. Surv. Ind., vol. 12, 1874) and E. H. Pascor (Mem. Geol. 
Surv. Ind., vol. 50, 1920). The Kohat Shales correspond to WYNNE’s 
sub-group 1 and a part of sub-group 2 and to Lower part of 
E. H. Pascor’s group 5 (e8). 
(M. H. Kran). 


eS 
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caret pa LIMESTONES ...... Precambrian-Cambrian 
ndia). 


The compact, fine-grained limestones conformably underlying 
the Nandyal shales and with them forming the uppermost series 
of the Kurnool system Named by W. Kına (Mem. Geol. Surv. 
Ind., vol. 8, p. 45, 1872) from the village of Koilkuntla (15° 14’: 
78° 19’) in the Kurnool district. 


(T.H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 


EAE SALES ge epi ais ee ag Oy a nae, Oligocene 
(Pakistan). 


Term applied by C.L. Grirspacoh (Mem. Geol. Surv. Ind., 
vol. 18, pp. 7, 32, 33, 1881) to a series of generally unfossiliferous 
greenish shales and sandstones typically exposed on the Kojak 
pass- over the Kojak (Khwaja) Amran range separating Balu- 
chistan from Afghanistan and also in the Ghaziaband range where 
they were called for some time Karnak beds, but this term was 
merged in the former. GRIESBACH from their position considered 
them as the fiysch facies of the Ranikot beds of Sind. Later 
Rec. Geol. Surv. Ind., vol. 18, p. 59, 1884) these same beds are 
correlated with a set of lithologically similar beds occurring 
below the Upper Cretaceous of the Sulaiman range. R. D. OLDHAM 
(Manual, Geol. Ind., 2nd ed., pp. 142, 143, 1893) from lithological 
resemblance refers them to Carbon-Trias along with other unfos- 
siliferous rocks, with a warning that they may prove to be much 
younger. E. VREDENBURG (Rec. Geol. Ind., vol. 34, p. 89, f.n., 1906) 
announces the discovery of Oligocene fossils in this usually unfos- 
siliferous series, and later he (Rec. Geol. Surv. Ind., vol. 38, p. 202, 
1909) discusses the extension of this series in Western Balu- 
chistan and the Makran, assigning an Oligocene age and com- 
paring it with the Oligocene flysch of Europe. 

F. E. Eames (Rec. Geol. Surv. Ind., vol. 74, p. 552, 1939) has 
recorded the following species of foraminifera from the Kojak 
shales which confirm the Oligocene age suggested by E. VRE- 
DENBURG: Nummulites intermedius, N. fichteli, Lepidocyclina 
dilatata. 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


KOKULAM "STAGE soos Aare Savi oie Precambrian 
(India). 


Named by R.B. Foote (Mem. Geol. Surv. Ind., vol. 20, p. 11, 

12, 1883) from a village (90 59’: 7893’) in the Madura district 

which stands close to where the ridge is crossed by the high 

road from Tirumangalam to Sholavandan. A coarse granular 

rock forming the lowest-but-one of the divisions of the crys- 
talline rocks of that area (see: Allagiri stage). 

(T.H. Hotzanp, 1926). 
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KOLAMNALA SHALES ..........--+:-e+e0% Precambrian 

(India). 

The shales underlying the Srisailam quartzites in the Kistna 
series of the Cuddapah system. Named by W. Kine (Mem. Geol. 
Surv. Ind., vol. 8, p. 253, 1872) from a small river in the Kurnool 
district, which cuts through and exposes these shales west and 
south of the sacred village of Srisailam (16° 5’ : 78° 5’). 

(T.H. Hotianp, 1926). 


KOLAR SCHIST S) kronede eee ee Archaean 
(India). 
See: DHARWAR SYSTEM. 


KOLAHAN SERIES HG) 070. 90 ae. SAUCE ee ee Precambrian 
(India). 


Named after the former Estate of Kolhan, Singhbhum 
district, where it consists, in descending order, of shales, lime- 
stones and sandstone-conglomerate, resting unconformably on the 
Iron-Ore series. Originally included in the Iron-Ore series of 
H.C. Jones (Mem. Geol. Surv. Ind., vol. 63, part 2, 1934) but 
separated into a newly-formed Kolhan series by J.A. Dunn 
(Rec. Geol. Surv. Ind., vol. 74, p. 27, 1941, General Report for 
1938). He doubtfully correlates it with the Cuddapahs, though 
«it is not unlikely that rock groups were formed in the interval 
between the Archaean schists and Cuddapahs » (Mem. Geol. Surv. 
Ind., vol. 69, part 2, p. 437, 1942). 


(M.S. KrisHnan and K. Jacos). 


KOMARANHALLI SERIES ..................05. Archaean 
(India). 


See: DHARWAR SYSTEM. 


KOPAYIVQUARTEZITESs. naoa ni A ahh SA AS Archaean 

(India). 

P.K. Guosu (Rec. Geol. Surv. Ind., vol. 72, p. 98, 1938). 
Quartzite, with or without zoisite, forming a subdivision of the 
Archaean group of rocks in the former Bastar State, C. P. The 
quartzite is unconformable to the underlying « Ferruginous and 
calcareous schist series » of rocks. 


(M.S. KrisHnan and K. Jacos). 


tans STAGE (KOPILI ALTERNATIONS) .. Upper Eocene 
ndia). 


Name given by P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 


p. 171, 1952), to beds forming the upper stage of the Jaintia series | 


in Assam. Gopwin-AusTEN (Journ. As. Soc. Beng., vol. 28, pt. 2, 
p. 12, 1869) described somewhat similar beds from Nongkulang 
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(25° 15’ : 9195’) as Nongkulang Hill Series. E. VREDENBURG (Rec. 
Geol. Surv. Ind., vol. 51, pt. 3, p. 332, 1921) also refers to this 
series. The stage is characterised by carbonaceous alternations and 
mainly it consists of shales, sandstones, limestones, sandy clays, 
iron stained shales and in the east thin coal seams, sofne of which 
are workable. F. E. Eames (P. Evans, Trans. Min. Geol. Inst. Ind., 
vol. 27, 1932) identified a number of fossil forms from the stage 
suggestive of Middle Kirthar beds. SroniczKa considered the 
fauna of Gopwin-AustTEn’s collection to be different from that of 
Sylhet limestones and E. SPENGLER (Centralblatt, f. Min. Geol. u. 
Pal., p. 263, 1915) suggested an Oligocene age. The fauna collected 
by A.L. Courson and P.N. MuKERJEE indicates Lower Tertiary 
age (Rec. Geol. Surv. Ind., vol. 79, pt. 1, p. 20, 1953). Discocyclina 
is a common fossil of this stage. The age of the Kopilis is now 
believed to be Upper Eocene. See also under Jantia series. 


(M. S. KrisHnan and K. Jacos). 


PCR Potties Fe res @ » lef. Santee PGS Ride. sh. ole es le katie © Jurassic 

(India). 

The term Kota-Maleri group was introduced by T. W. HUGHES 
for some rocks overlying the so-called Kamthis (= Triassic Gond- 
wanas, see article Kamthi) near Sirpur, close to the junction of 
the Wardha and Pranhita rivers (Mem. Geol. Surv. Ind., vol. 13, 
pp. 9, 82, 1877), but the main outcrops of this group occurs 
in the country to the south. W. Kine (Mem. Geol. Surv. Ind., 
vol. 18, p. 125, 1881) showed that the Kota beds and the Maleri 
beds should be treated as two distinct units. The Maleris (q.v.), 
in which vertebrate remains had been found by S. Histop, indi- 
cated an upper Triassic or Rhaetic age, but the Kota beds at 
Kota (18° 55’ : 80° 2’) yielded some fossil ganoid fish, with Liassic 
relationships (see Pal. Ind., ser. 4, vol. 1, part 2, 1878). In addition 
to these the flora (Elatocladus conferta, Araucarites cutchensis, 
Ptilophyllum acutifolium) showed affinities with the Jabalpur 
series (q.v.), and with the Rajmahal stage (q.v.) below. The 
separation of the Kota from the Maleri stage was followed by 
G. de P. Corter (Rec. Geol. Surv. Ind., vol. 48, p. 27, 1917) and 
by C. S. Fox (Mem. Geol. Surv. Ind., vol. 58, pp. 108, 136, 1931). 
With the Kota beds, palaeobotanists usually correlate the plant 
beds of Ragavpuram, Sripermatur, Vemaveram, and Utatur. The 
flora of these beds is considered to be intermediate between that 
of Rajmahal and that of Jabalpur. 


(G. de P. Correr; M.S. Krisunan and K. Jacos). 


COAR BEDS 7A oee e na eate a See Eee eons 9) sega eo ans Triassic 

(India). 

Name given by A. VERCHERE (Journ. As. Soc. Beng., vol. 35 
(2), pp. 163, 190, 1866; and vol. 36 (2), p. 221, 1867) to beds in 
Kashmir regarded as Triassic in age and gone out of usage. 

(T.H. Hortann, 1926). 
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KROL SERIES: 0. secehit aA ea oS Upper Palaeozoic 

(India). 

Name given by H. B. Menuıcorrt (Mem. Geol. Surv. Ind., vol. 3, 
pt. 2, p. 25, 1864) to a series of limestones, red and green shales, 
and sandstones, seen in the Krol mountain (30° 57’ : 76°10’) near 
Solon in the Simla area. G.E. Prrerrm and W.D. West (Mem. 
Geol. Surv. Ind., vol. 53, p. 3, 1928) regard the Krol series as 
including : 

(4) Massive blue limestone. 

(3) Red Shale. 

(2) Limestone and Shale. 

(1) Sandstone, the age of which is regarded as lower Gond- 

wana, that is some part of the period from Upper 
Carboniferous to Trias. 


Later W. D. West and D. N. Wanra (Rec. Geol. Surv. Ind., vol. 65, 
p. 128, 1931) correlated the Krol Limestone, the Infra-Krol 
(q.v.), and the Blaini boulder bed (q.v.) with the Infra-Trias 
system of Hazara (q.v.). If this correlation is correct, the age 
of the Krol series is the same as that of the Infra-Trias, that is 
Permian for the limestone, and Upper Carboniferous for the 
Blaini and Tanakki Boulder Beds. J.B. AupEN (Rec. Geol. Surv. 
Ind., vol. 66, pt. 1, p. 127, 1932) regards the Krol series, the Krol 
Sandstone beneath, the Infra-Krol and the Blaini Boulder bed 
as one geological system ; this result which arose from careful 
field work in Sirmur State and elsewhere, strengthens the corre- 
lation with the Infra-Trias of Hazara. 

In the Krol belt of the Sirmur State the Krol Series is well 
developed. Its basal beds are Krol Sandstones, orange to brown 
in colour, generally soft, and containing fragments of shale. They 
are followed by limestones which show five sub-divisions with 
an aggregate thickness of 2,000 feet. 


Krol E. — Massive cream coloured limestone, calcareous 

sandstone and brown shales. 

> D. — Cherty limestone, dark limestone, bleached shales 
and quartzites. 

> C. — Massive crystalline limestone often sulphurous. 

> B. — Red and green shales with dolomitic limestone. 

> A. — Thin bedded limestone, shaly limestone, calca- 
reous and carbonaceous shales. 


In Garhwal, the Lower Krols (A) are slaty, the Middle Krols 
(B) being represented by purple shales and the Upper Krols 
(C, D, E) by massive limestone as seen around Mussoorie and 
further east. The Krols of the two areas are compared below: 


Simla Garhwal 
Krol E 
> tD Upper Krol: Limestone Massive Limestone 
C 
> B Middle Krol : Red Shales Purple Shales 
» A Lower Krol: Limestone Slates 
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There are two great overthrusts in the Krol belt, the Giri 
thrust which brings the Blainis and Jansars over the Krol Series, 
and the Krol thrust which brings the Infra-Krol over the Kasauli 
(Tertiary) beds. In the Chakrata area the Krol thrust brings the 
Krol and older rocks on to the Subathu beds. The Krol Series 
is seen to be highly folded in the area between these two thrusts. 

The Krols show signs of rather shallow water deposition 
and only rarely contain fragmentary and indeterminable fossils. 
The foetid limestones occuring in them may be taken as indi- 
cating that the basin of deposition was far from favourable for 
the habitation of organisms. 

(M.S. Krisunan and K. Jacos). 


UAT Re eh BEDS ar gasdina ancidl erare us ves Middle Jurassic 

(India). 

L. R. Cox (Pal. Ind., New Ser., vol. 20, mem. 5, p. 2, 1935). 
The beds are rich in Corbula lyrata and species of Protocardia 
and Eomiodon. They are assigned to Bathonian by Cox (Pal. Ind., 
ser. 9, vol. 3, p. 4, 1940). See also S. K. Acrawat (Publ. Hors-Sér. 
CEDP. n° 1, p. 7, 2956). 

(S. K. Acrawat). 


KUCHRI AMMONITE BED ................ Upper Jurassic 
(India). 
See: AMMONITE BED OF KUCHRI. 


EOERDANABEDS crai oi «easier i a a Middle Eocene 
(Pakistan). 


Name given by A.B. Wynne (Rec. Geol. Surv. Ind., vol. 7, 
p. 68, 1874) from a village of this name (35° 56’ : 730 27’) in the 
Rawalpindi District, Punjab, to beds of calcareous conglomerate 
sandstone and red shale lying between the Murree Series (q.v.), 
and the Nummulitic limestone, which he regarded to be probably 
equivalent to the Subathus of Simla region. As the age of the 
Nummulitic limestone underlying the Kuldana Beds is close to 
that of the Lower Chharats (Khirthar) (gq. v.), which overlie this 
limestone in the Kala Chitta range, and the basal beds of the 
Murree Series (Fatehjang Zone q.v.) are not older than Upper 
Aquitanian ; therefore, the Kuldana beds might belong to any 
horizon between the Ypresian or the Lutetian and the Aquitanian. 

G. E. Purerm (Rec. Geol. Surv. Ind., vol. 40 (3), p. 187, 1910) 
extended the term Kuldana in the Fatehjang area (see Fateh- 
jang Zone) to beds of calcareous conglomerate, sandstones and 
red shales resting on the Nummulitic (Khirthar) limestone and 
underlying conformably the Murrees and regarded them to be 
their basal extension. Instead of regarding the Kuldanas as a 
downward extension of the Murree Series, E.S. Prnroxtp (Rec. 
Geol. Surv. Ind., vol. 59, p. 148, 1908) suggests that they are an 
upward extension of the Eocene, that is, they correspond to the 
Chharat Beds, which lie immediately above the Nummulitic 
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limestone in the Kala Chitta area and this view which appears 
more probable may provisionally be accepted, until the matter 
is settled by further investigation. 


(G. de P. Correr, M.H. Kuan). 


KULING SHALES Ear FN a Fee ee Permian 

(India). 
= An obsolete terme due to F. SroticzKa to indicate the Pro- 
ductus Shales of the Kuling system (q. v.) and originally including 
some of the lower Triassic beds above the Productus Shales. 

In northern Kumaon the Muth Quartzite formation is gene- 
rally conformably overlain by the black Kuling Shales of Per- 
mian age. The line of junction is always very sharp and repre- 
sents a considerable lapse of time which may extend from some 
part of the Devonian to the lower part of Permian. Basal conglo- 
merates which are said to underlie the Kuling shales in Spiti are 
not found in Kumaon. This stratigraphical interval is partly filled, 
in some places, by sediments like the Po and Lipak series as in 
Spiti, or by the Panjal Traps as in Kashmir. 

The Kuling Shales or (Productus Shales) are usually from 
30 to 50 meters thick, but may be less as at Tinkar Lipu, or as 
much as 100 metres thick as at the Lebong Pass west of Kuti. 
They appear to represent a deep marine deposit and are gene- 
rally poor in fossils. The fossils got from them include Cyclo- 
lobus oldhami and C. walkeri both of which indicate Upper 
Permian age. A lower horizon of the Permian is found in this 
region only near Kalapani where the shales have yielded Pro- 
ductus himalayanus, P. abichi, P. semireticulatus, and Spirifer 
tibetanus. 

The same facies continues into Painkhanda and Byans and 
probably into Nepal. Some of the fossils found in Spiti have 
been recognised here, particularly Chonetes lissarensis, Spirifer 


nitinsis and several Productids. (M.S. KRISHNAN and Ki Jacos). 


KULING SYSTEM ...... Upper Carboniferous (?) - Permian 
(India). 


Name due to F. Sroriczka (Mem. Geol. Surv. Ind., vol. 5, 
p. 24, 1866) from the village of Kuling (32° 3’ : 7899’) in the Pin 
valley, Spiti. Sroticzka regarded the series incorrectly as Car- 
boniferous, while C. L. Grirspacu (Mem. Geol. Surv. Ind., vol. 22, 
p. 12, 1891) thought that it extended from part of the Carboni- 
ferous through the Permian to the Trias. The term, after having 
fallen into disuse was revived by H. H. Havnen (Geol. and Geogr. 
of the Himalayas, pt. 4, pp. 234, 239, 1908). Haypen had pre- 
viously excluded the Lower Triassic ferruginous limestone, con- 
taining Otoceras woodwardi from the top division of the Kulings, 
viz. the Productus Shales (Mem. Geol. Surv. Ind., vol. 36, p. 53, 
1904). Thus the Triassic was excluded from the Kulings, which 
now represent mainly Permian deposits, but probably extend 
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down into the Upper Carboniferous. Haypen divides the Kulings 
as follows. 

(3a) Productus Shales with Xenaspis and Cyclolobus. 

(3) Productus Shales with Marginifera himalayensis. 

(2) Caleareous Sandstone with Spirifer marcoui, and S. 
fasciger. 

(1) Conglomerate and Sandstone resting on the Po series of 
the Kanawar system or on older rocks. 

The correspondance with the Permian succession in the Salt 
Range is very close, and we may correlate (3a) with the Upper, (3) 
with the middle, and (2) with the lower Productus Limestone, 
their respective ages being presumably upper, middle and lower 
Permian (see Nature, vols. 123, p. 946, 1929, and 124, p. 743, 1929). 
This being so, it appears probable that division (1) corresponds to 
the Speckled Sandstone and Boulder Bed of the Salt Range, and 
is of Upper Carboniferous age. There is no profound any reason 
to regard the conglomerates of division (1) of the Kuling as so 
intimately associated with (2) as to belong to the same stage; it 
is therefore better to regard them as Upper Carboniferous and 
to correlate them with the Boulder-bed of the Salt Range and 
the Tanakki conglomerate of the Infra-Trias of Hazara. This 
being so, it may tentatively be suggested that the unfossiliferous 
Krol series (q. v.) may prove to be homotaxial with the Kulings. 
R. LypEKKER (Mem. Geol. Surv. Ind., vol. 22, p. 194, 1883) exten- 
ded the term Kuling to include some quartzite, shales, slates, 
and limestones in the Kiol area of the Pir Panjal Range (Kash- 
mir). E. H. Pascoe (Mem. Geol. Surv. Ind., vol. 40, p. 439, 1920) 
suggests that these rocks are Eocene and have been mistakenly 
classed with the Kuling. D. N. Wanra (Mem. Geol. Surv. Ind., vol. 
51, p. 196, 1928) records the occurrence of Nummulites and of 
Fusulina in the rocks of the area marked as Kuling by LypDEKKER, 
thus proving that LypEKKER’s group is a composite one, contai- 
ning both Permo-Carboniferous and Eocene elements. 


(T.H. Hortan, 1926; M.S. Krisonan and K. Jacos). 


BRUMARAMUNDA: STAGE. o.cicis sale ccc ena eds Se oe Os Archaean 
(India). 


See: GANGPUR SERIES. 


KUNDAIR (Khoondair) STAGE or SERIES 
(India). Precambrian-Cambrian 


Named by W. Kine (Rec. Geol. Surv. Ind., vol. 2, p. 7, 1869; 
Mem. Geol. Surv. Ind., vol. 8, pp. 39, 40, 42, 1872) on account of 
the fact that rocks are exposed mainly in the valley of the Kun- 
dair river, (14°50’ : 78940’) a tributary of the Penner river. The 
Kundair is the uppermost stage or series of the Kurnool system 
and is composed of — 

(b) Nandyal shales. 
(a) Koilkuntla limestones. 


(T.H. Hottanp, 1926). 
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KUND-GHAT: BEDS- vai. cite: Rie eo ieee etal - iene a Permian 
(Pakistan). 


Name given by W. Waacen (Pal. Ind., Ser. 13, vol. 4, part 2, 
p. 241, 1891) to the lower and middle divisions of the Upper Pro- 
ductus Limestone (q.v.) of the Salt Range. Kundghat is in 
Shahpur district (3225’ : 72°16’). In these beds, the ammonites 
Xenodiscus plicatus and X. carbonarius, (also found in the beds 
above), make their first appearance. Medlicottia is found, but 
Cyclolobus is absent. The age of the beds is Upper Permian. 


(G. de P. COTTER). 


KUNTKOTE SANDSTONES ............... Upper Jurassic 
(India). 


See: KANTKOT SANDSTONES. 


KURNOOL SYSTEM .............. Precambrian-Cambrian 
(India). 


Named by W. Kine (Rec. Geol. Surv. Ind., vol. 2, p. 5, 1869; 
Mem. Geol. Surv. Ind., vol. 8, p. 36, 1872) from one of the dis- 
tricts in which it is well developed in the Andhra State. The 
rocks are entirely unfossiliferous and are included, with the 
great underlying Cuddapah system, in the Purana group of sup- 
posed Precambrian age. The Kurnools are possibly equivalent 
to the Lower Vindhyans of Central India. They rest unconforma- 
bly on the Cuddapahs and are sub-divided as follows: 


Nandyal Shales. 


Kandali rstas = cae 1 eee eo aiructie: aA 


Halwa Stan Onto R kao SAA «cls Pinnacled squartaites: 


Plateau quartzites. 


Auk (Owk) shales. 
Narji limestones. 


Banganapalli stage .......... Banganapalli Sandstones. 


The rocks of the Kurnool system are approximately 1200 ft. 
thick in the west, but are much thicker in the Palnad area. 


(T.H. Horranp, 1926; M.S. KRISHNAN and K. Jacos). 


Jammalamadugu stage ........ 


KURNUL SYSTEM 
(India). 


See: KURNOOL SYSTEM. 


heene t ses beats Precambrian-Cambrian 


KUSHALGARH LIMESTONE ................ Precambrian 
(India). 


Conformably lying between the Alwar series below and the 
Ajabgarh series above as a local division of the Delhi system in 
north-east Rajputana (A.M. Heron, Mem. Geol. Surv. Ind., vol. 
45, p. 56, 1917). Kushalgarh (27926’ : 76926’) is a village in Alwar 
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State, Rajputana. The limestone is mentioned by C.A. HACKET 
(Rec. Geol. Surv. Ind., vol. 10, p. 88, 1877) apparently as part of 
his Ajabgarh group. They are dolomitic limestones with dust-like 
inclusions, showing a banded structure, with practically no join- 
ting. Their maxima thickness is 1,500 feet. The Hornstone Breccia 
appears at some horizon in the Kushalgarh Limestone, more 
often near the top. It is developed only in the Alwar State. It is 
considered to have been derived from the shattering of the 
alternating thin beds of quartzites and shales during the intense 
folding of the strata. 


(T. H. Hotuanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


ELIS Ales GEO Pp Sechelt EO E E < a Wawra E AE ak Cambrian 
(Pakistan). 


Name used by F. Noetuine (Rec. Geol. Surv. Ind., vol. 27, 
p. 75, 1894) for the formation formerly called Neobolus beds 
(q.v.) in the Salt Range, which are of middle Cambrian age. 
Noettine (loc. cit.) has suggested a change of name for several 
of the Salt Range formations, viz. Salt Pseudomorph zone, Ma- 
gnesian Sandstone, Neobolus Beds, and Purple Sandstone. It is 
difficulty to see why the names given by A. B. Wynne, the origi- 
nal surveyor of the Salt Range should be thus altered, and most 
geologists prefer to preserve the old names. The name Neobolus 
Beds may be retained. 

(G. de P. COTTER). 


EAITTESELALES aata «vos. eels leew. LR Triassic 
(India). 


Name given after Kuti (30°18’ : 80°51’) by A. Hem and A. 
GanssER (Mem. Soc. Helv. Sci. Nat., vol. 73, Central Himalaya, 
pp. 111, 208, 1939), to a series of more or less micaceous shales, 
300-500 meters thick, which pass upward into the Kioto Lime- 
stone. Fossils are rare except on Tinkar Lipu, from where many 
finely preserved ammonites like Malorites, Juvavites and Para- 
juvavites, etc., have been found. The fauna according to A. 
JEANNET is Noric. The ammonites confirm the former view of 
DENER who placed the « black shales with Arcestes, about 1000 
feet » in the Noric (Mem. Geol. Surv. Ind., vol. 36, pt. 3, p. 119, 
1912). 

(M.S. KrisHNan and K. Jacos). 


EPOCHU GRANITE c cles cee cde T a we Upper Cretaceous 
(India). 
See: KAILAS GRANITE. 


KYMORE SERIES ADA ie Precambrian-Cambrian 
(India). 
See: KAIMUR SERIES. 
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LACH SERIES mac cits. Heer gee Sele sae tare Upper Permian 
(India). 


Name given by L.R. Wacer (« Everest 1933 », p. 333, 1934), 
to a complex association of quartzites, limestones, harden 
shales and pebble beds from Lachi (28°01’ : 88945’) in Sikkim. 
They are shallow water deposits and «seem to be equivalent to 
the upper part of Haypen’s Dothak group in Chumbi valley >. 
(WacER). The series overlies the Mount Everest limestone series, 
and is overlain by the Tso Lhamo series. The Lachi series is 
fossiliferous and H. M. Murr-Woop of the British Museum (Na- 
tural History) assigned them to Upper Permian age on the basis 
of their fossil brachiopod fauna. See also Rec. Geol. Surv. Ind., 
vol. 74, pt. 2, p. 178, 1939. 

(M.S. KrisHNnan and K. Jacos). 


LAINGAR STAGE ccc nis kittens gad C9 Rem eee Archaean 
(India). 


See: GANGPUR SERIES. 


LAISONG STAGE 
(India). 


The lowest division of Barail series, in Central and Lower 
Assan, named by P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 
1932). It is 6 000-8 000 ft. thick and consists largely of very hard 
thin bedded, well-cemented, grey sandstones alternating with 
hard sandy shales with carbonaceous shales and even thin streaks 
of coal. They are best seen in the Jenam river near Laisong 
(259 1z : 93918’). The Laisongs are roughly equivalent to the 


Naogaons of Upper Assam. (M.S. KrisHNaN and K. Jacos). 


oot) SR QI ESR Senet Lower Oligocene 


LAKADONG LIMESTONE 
(India). 


These are fossiliferous limestones, about 500 ft. in thickness 
and has yielded typical Ranikot fossils. They form the lowest 
division of the Sylhet Limestone stage and overlying the Therria 
stage. See under Sylhet Limestone and Jaintia Series. 


(M.S. KrisHnan and K. Jacos). 


oie oat SU a aT SE Lower Eocene 


LAKADONG SANDSTONES 
(India). 


These form one of the sub-divisions of the Sylhet Lime- 
stone and contain poor coal-seams in the South getting thicker 
on the plateau where it shows workable and better quality coal 
seams, as for instance, near Cherrapunji and Latryngew. See also 
under Sylphet Limestone and Jaintia Series. 


(M.S. KrisHnan and K. Jacos). 


we kldiWswiey's shoes et 6 RUM Lower Eocene 


| 
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Pe Ee Ae Ret ER Bai oie eee o. ic Veta ess wwe Recent 
(India). 


Name proposed by L.L. Fermor (Geological Mag., Dec. 5, 
vol. 3, p. 461, 1911) for those forms of laterite deposited chemi- 
cally in lakes and other bodies of water. 

(T.H. Hotianp, 1926). 


DME AREER i se ee ee re kp eee Lower Eocene 

(Pakistan, India). 

W.T. Branrorp. (Rec. Geol. Surv. Ind., vol. 9, p. 11, 1876; 
Mem. Geol. Surv. Ind., vol. 17, pp. 32, 45, 1879) grouped together 
under Khirthar Series the limestones of Laki and Khirthar Ran- 
ges in Western Sind. In 1900, E. VREDENBURG and F. NOETLING 
discovered the differences in the fossil contents in the Lower and 
Upper parts of BLanrorp’s original Khirthar Series and the latter 
(Centralblatt f. Min., 1903, p. 521) proposed the separation of the 
older beds under a distinct name Laki Series from the hill range 
and village (26914’ : 67°56’) in Lower Sind. 

E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 34, pp. 86, 182, 
1906) considered the Laki Series as Lower Lutetian in age, pro- 
bably intervening between the Cuisian and Lutetian and equiva- 
lent to the Lybian stage of Egypt (Rec. Geol. Surv. Ind., vol. 51, 
p. 325, 1921). He divided the Laki Series into: 1. Ghazij shales 
(represented in Baluchistan absent in Sind), 2. Alveolina limesto- 
ne and 3. Meting shales and limestones (op. cit., p. 182). 


Later work by W.L.F. NUTTALL (Quart. Journ. Geol. Soc., 
vol. 81, pp. 417-453, 1925); L.M. Davies (Trans. Min. & Geol. 
Inst. of India, vol. 20, pp. 195-215, 1926; and L.R. Cox (Trans. 
Roy. Soc. Edin., vol. 57 (1), p. 2, 1931) shows that the Laki Series 
corresponds to the Ypresian. 

W.L.F. Nurttatu (op. cit., p. 419) has shown that E. VRE- 
DENBURC’s earlier classification of the Laki Series in Lower Sind 
was incomplete as owing to an error in the interpretation of geo- 
logical structure he confused the Laki limestone with the Meting 
limestone in the neighbourhood of Meting. W. L. F. NUTTALL sub- 
divides the Laki Series as follows: — 


1. Lhe Laki limestones. -mass naina 200 to 600 feet. 
2o he Meting shales iT n nG 95 feet. 
3. The Meting limestone .......... 140 feet. 
4 The Basal Eeki daterite: Spann 25 feet. 


Throughout Sind there are uncomformities at the base and 
top of the Laki series. In the Laki range the Laki limestone is 
unconformably overlain by Middle Khirthar, the Ghazij shales 
and Lower Khirthar beds of Baluchistan being absent. In the 
Kohat District the Laki Series is represented by Shekhan li- 
mestone, Panoba shales and Tarkhobi shales (Upper part) (see 
F. E. Eames, Quart. Journ. Geol. Soc., vol. 107 (2), p. 167, 1952). 
The Laki equivalents in the Punjab Salt Range are Nammal li- 
mestones and shales, Sakesar limestone and Bhadrar beds. (See 
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L.M. Davs and E.S. Prnroxp, Pal. Ind., N.S., vol. 24, p. 4, 
1937). 

Larger Foraminifera which occur abundantly in the Eocene 
of Pakistan are of great value in determining the age. The follo- 
wing species of foraminifera have been recorded from the Laki 
Series in Sind and from beds of equivalent age elsewhere in 
Pakistan. 

Nummulites atacicus, N. mamilla, N. irregularis, N. subirre- 
gularis, N. lahirii, Assilina granulosa, A. leymeriei, A. spinosa, 
A. subspinosa, A. daviesi, A. umbilicata, A. laminosa, A. subla- 
minosa, Lockhartia newboldi, L. conditi, L. tipperi, Sakesaria 
cotteri, Dictyoconoides vredenburgi, Discocyclina baluchistanen- 
sis, Orbitolites complanata, Opertorbitolites douvillei, Alveolina 
oblonga, A. ovicula, A. lepidula, A. subpyrenaica, Flosculina 
globosa. 

The Mollusca are described by L.R. Cox (op. cit.). The 
Echinoids of Laki and Khirthar Series are described by P.M. 
Duncan and P. Stanen (Pal. Ind., Ser. 14, p. 1 (3), 1882-1886). 
E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 34, p. 189, 1906) has 
separated the species of the two series. See also W. L. F. NUTTALL, 
op. cit., p. 433. 

Rocks referable to this series are found on southwest flank 
of the Pir Panjal and Poonch (see D. N. Wanra, Mem. Geol. Surv. 
Ind., vol. 51, pp. 216, 259-261, 1928), Khasia hills (see E. VRE- 
DENBURG, Rec. Geol. Surv. Ind., vol. 51, pp. 331-332, 1921). Jai- 
salmer in Rajputana and in the Andaman Islands (see E. VRE- 
DENBURG, Rec. Geol. Surv. Ind., vol. 34, p. 177, 1906). 


(M.H. Kuan). 


LAMETA SERIES CINI rN. beeen tiene Upper Cretaceous 
(India). 


Limestone, sandstone, and shale of freshwater origin found 
below the Deccan Trap in central and western India, and na- 
med from an exposure at Lameta Ghat (2306 : 79°53’) on the 
Narbada River near Jabalpur by J.G. Mepuicotr (Mem. Geol. 
Surv. Ind., vol. 2, p. 196, 1860). W.T. BLanrorp showed that the 
Lametas are the freshwater representatives of the Bagh beds 
(q.v.) (Mem. Geol. Surv. Ind., vol. 6, p. 216, 1869; Rec. Geol. 
Surv. Ind., vol. 5, p. 88, 1872). The Bagh beds according to L. F. 
Spatu (Pal. Ind., New Ser., vol. 15, part 5, p. 64, 1930) are of 
Turonian age. C. A. Marttry (Rec. Geol. Surv. Ind., vol. 53, pp. 
163-165, 1921) from a study of dinosaur remains and of the 
geology of Jabalpur, concluded that the Lametas are confor- 
mable to the Jabalpur series, and that the age is the same as that 
of the Bagh beds, which at the time of the publication of his 
paper were regarded as Albian owing to R. Fourtgeau’s work on 
the echinoid fauna (Rec. Geol. Surv. Ind., vol. 49, p. 52, 1918). 
Since then Martev has, with Prof. von Hurnes, made an inten- 
sive study of the dinosaur fauna and concludes that the age 
is Turonian to Campanian (Geol. Mag., vol. 68, pp. 274-282, 
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1931). This result agrees well with Sparn’s estimate of the 
age of the Bagh Beds, and having been independently arrived 
at is quite conclusive. The Carnosaur bed below the Main Li- 
mestone of the Lameta formation at Barra Simla hill, Jabalpur, 
is very local and contains the bones of Carnosaurs together with 
Coelurosaurs, a stegosaur and a few remains of sauropoda. Above 
the Main Limestone is the Sauropod bed with the remains of 
Sauropoda (Titanosaurus) and some teeth and other parts of 
carnivorous dinosaurs (Geol. Mag., vol. 68, pp. 274-282, 1931). 

The dinosaurian fauna is interesting from the presence 
of Laplatasaurus madagascariensis at Pisdura. This genus 
and the genera Antarctosaurus and Titanosaurus are also 
found in Patagonia. At Pisdura a few feet above the dinosaur 
bed is found the intertrappean mollusc Bullinus prinsepii. These 
results show that the Deccan Trap (q. v.) is post-Campanian, and 
as it is pre-Ranikot, it must belong to some part of the three 
stages, Maestrichtian, Danian, and Montian. At Dongargaon and 
Dhamni near Pisdura in the Chanda district in Madhya Pradesh 
certain fish remains originally discovered by S. HIstop, were 
described by A. S. Woopwarp (Pal. Ind., New Ser, vol. 3, No. 3, 
1908) who considers the age as between Danian and Upper Eocene 
The genus Eoserranus occurs in the Montian of France, while 
Pycnodus lametae is not later than upper Eocene. MATLEY points 
out that the Dhamni-Dongargaon occurrence is a local basin not 
connected with that of Jabalpur and possibly not with that of 
Pisdura; thus there is not any inherent difficulty in supposing 
that the Lametas underlying the Trap differ slightly in age from 
basin to basin. 

The chief rock types of the Lametas are limestones, gene- 
rally arenaceous and gritty, though occasionally pure but a 
cherty type containing lumps of chert and felsper are also found. 
Greenish earthy sandstones are not uncommon as also red or 
green sandy clays. The Lametas vary in thickness from 20 to 
100 feet. 

(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos). 


WANGPAR STAGE MI a. nese ee ee neu. Upper Cretaceous 
(India). 


In this stage which is upto 300 feet in thickness is included 
the younger rocks of the Upper Cretaceous which are well 
exposed near Therriaghat on the southern margin of the Shillong 
plateau. The rocks consist of impure limestones, calcareous shales 
and sandstones. The succession of the Upper Cretaceous marine 
rocks occurring in the Khasi and Jaintia hills is as follows : 

Sandstones and sandy shales with thin 
sandy limestones. 
Yelow-brown impure limestones with 

Langpar stage bands of sandy shales. 

Shales with thin limestones and argilla- 
ceous sandstone bands. 
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(Langpar stage, continued) 


Sandy shales and sandstones. 
Shales. 
Greenish sandstones. 

Mahadek stage Hard gritty massive sandstones with a 
thin fossiliferous sandstones band near 
top. 

These Cretaceous beds are 600 to 1000 feet thick near the 
edge of the Assam Plateau having gentle dips on the plateau 
but plunging deeply down the southern flanks under the allu- 
vium. There are also several isolated samall outcrops on the 
Plateau. Fossils obtained from the hard glauconitic sandstone 
bands near Mahadek and about a mile northeast of Therriaghat 
on the Cherrapunji road include foraminifera, echinoderms, 
brachiopods, lamellibranchs, gastropods and cephalopods. The 
fauna is very closely related to that of the Trichinopoly Upper 
Cretaceous, especially of the Ariyaloor stage and, according to 
Spengler, it is of Senonian age. 

It is probable that the lower part of the Disang series is 
also of Cretaceou age, so also certain limestones found around 


Akra in Manipur. (M.S. KrisHNAN and K. Jacos). 


GAPTAL SERIES VTI Oe. Fea ee ee ee ee ee Lias 
(India). 


A. Hem and A. GansserR (Mem. Soc. Helv. Sci. Nat., vol. 73, 
Central Himalaya, pp. 40, 209, 1939). « This calcareous marine 
division is only known in the NW of Kumaon from Kungribingri 
to Laptal, but seems to extend therefrom over Painkhanda to 
Spiti, according to HaypEN and DIENER.» Overlies the Kioto li- 
mestone and is characterised by repeated layers of lumachelle 
(agglomerate of shells) with small oysters. Only generic deter- 
mination of the poorly preserved fossils is possible : Ostrea, Arca, 
Pecten, Belemnites, Cardium and Trigonia, etc., are present. 
Hem and GansseR (1939) relying on SroriczKa’s Liassic ammo- 
nites from farther north-west, have suggested Liassic age. 
C.L. GriespacH named this series «earthy shelly limestone » 
and, after Sroniczka indicated Liassic age (Mem. Geol. Surv. 


Ind., vol. 23, p. 74, 1891). 
5 ) (M.S. KrisHNAN and K. Jacos). 


LATERITE 
(India). 


Named by Francis Bucnanan-Hamitton (Journey from Ma- 
dras through Mysore, Canara and Malabar, 1807, vol. 2, p. 441). 
From the Latin later, a brick, on account of the fact that it is 
usually and conveniently cut into the form of bricks for buil- 
ding, and was called brick-stone (Ishtica cullu) by the people of 
Malabar. The two forms high-level laterite and low-level laterite 
were first definitely distinguished by W. T. Branrorp (Man. Geol. 
Ind., vol. 1, p. 351, 1879), but the terms were intended to imply 


Re ere eC: Upper Tertiary to Recent 


A 
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merely the position occupied by the two varieties on the high 
lands, or near the coast, without involving any theory of the 
origin of the rock. Many of the occurrences of laterite are rich 
enough in free aluminic hydrate to be regarded as workable 
deposits of bauxite. 

Laterite is a product of tropical alteration suffered by some 
rocks and is typically developed in the Tropics, though similar 
formations of warm climates in some past ages are known in 
the temperate regions. Leterite is a porous, pitted clay-like rock 
with red, yellow, brown, grey and mottled colours depending 
on some measure on the composition. The existing deposits in 
most parts of India. may have been formed during the Upper 
Tertiary, probably mainly during the Pleistocene. The process 
is active even at the present day. There are also laterites belon- 
ging to ages earlier than the Upper Tertiary. 

A full account of their nature, distribution 
and the various views expressed regarding their origin is given 
in a special memoir by C. S. Fox (Mem. Geol. Surv. Ind., vol. 49, 
ppot287; 1923): 


(G. de P. Correr; M.S. Krisunan and K. Jacos). 


EAA A a A ae a s AA A a T a Jurassic-Upper Cretaceous 
(India). 


Named by R.D. Orpmam (Rec. Geol. Surv. Ind., vol. 19, p. 
158, 1886) from a village (2707 : 71933’) on the road from Po- 
kran to Jaisalmer. A series of sandstones with silicified wood. 
They were described as underlying the Jaisalmer limestones but 
there is some doubt as to the possibility of their being a local 
development of the Barmer Sandstones (see T. H.D. La TOUCHE, 
Mem. Geol. Surv. Ind., vol. 35, p. 34, 1911), which are regarded 
as younger than the Jaisalmer limestones on account of the di- 


cotyledonous plants which they contain. 
(T.H. Hotuanp, 1926). 


EAE Senet) Bees. ue ols aah. STS eet Ze e Permian 
(India). 


C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 143, 1931) pro- 
posed this name « for certain red shales with plant fossils (Glos- 
sopteris, Vertebraria, Pecopteris and pteridosperm seeds) found by 
V. Barı during his survey of the Auranga coal-field (Mem. Geol. 
Surv. Ind., vol. 15, 1878, p. 89).» Fox regards these as of Ra- 
niganj age. 

(T.H. Hortanp, 1926; M.S. KrisHnan and K. Jacos). 


Tee GONG LO MERA. bin cheat aa: r canst ects S Pleistocene 
(Pakistan). 


Name applied by W. D. Git (Quart. Journ. Geol. Soc., Lon- 
don, vol. 107 (4), pp. 386-87) to the highly unconformable post- 
Siwalik conglomerates of the Soan area. The type section is the 
Lei River south-east of Rawalpindi. The conglomerates were 
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(Lei conglomerate, continued) 


earlier recognised in this area as « Boulder conglomerate » by DE 
Terra (Proc. Amer. Phil. Soc., vol. 76, pp. 791-822, 1936), but 
the term « Boulder conglomerate » GILL (loc. cit.) points out is 
confusing in the field, since the term according to him can more 
appropriately be applied to the 2000-3000 feet of Siwalik con- 
glomerates below, as was done by D.N. Wapu. The term 
« Boulder conglomerate » itself owes its origin to G.E. PILGRIM 
(Rec. Geol. Surv. Ind., vol. 40, pp. 185-205, 1910 and Proc. Pan. 
Pacific. Sci. Congr., pp. 896-933, 1923) who applied it to conglo- 
merates in the Siwalik Hills at Moginand, but no vertebrate 
fossils were recorded from the conglomerate beds, and the upper 
Siwalik fossils came from beds 5 000 feet lower in the succession. 

The Lei conglomerate formation is regarded as essentially 
a valley-fill which spilled over on to the lower parts of the pe- 
neplain and covered extensive areas of the northern Potwar. It 
shows facies variation. In the Soan valley it is composed of 
poorly sorted conglomerate of mostly Eocene rocks with a small 
proportion of older sedimentary rocks, quartzite and igneous 
material, and is intercalated with beds of sand and silt of aeolian 
origin of pale brown to ochre colour. No identifiable vertebrate 
remains have been found in the Lei conglomerate. De TERRA 
(op. cit.) from the occurrence of pre-Soan artifacts in layers 
regarded them as Middle Pleistocene in age. According to W.D. 
GILL (op. cit.) Lei conglomerate may belong to the upper part 
of the Lower Pleistocene. 

(M.H. Kuan). 


GILANG SYS IGM aes ars css eucinetete norr cit min os Se, ee Triassic 
(India). 


The name Lilang limestone was first used by F. STOLICZKA 
(Mem. Geol. Surv. Ind., vol. 5, p. 30, 1865) for upper Triassic li- 
mestones near Lilang in Spiti, (3209 : 78918’). The term, after 
falling into disuse, after the Himalayan Trias had been more 
closely studied, was revived again by H.H. Haypen (Geog. and 
Geol. of the Himalaya, part 4, p. 235, 1908) to denote those 
Triassic rocks which lie above the Kuling system (q.v.) and 
below the Kioto system (q.v.). The Lilang beds are over 3000 
feet thick in Spiti and rather less in Kumaon. The rocks are 
mainly alternate limestone and shale, and the lowest bed is a 
thin band of limestone with Otoceras woodwardi, (see article 
Otoceras bed). The age of this is generally regarded as basal 
Trias, or Permo-Trias passage beds. Above this comes the zone 
of Ophiceras sakuntala, also regarded as belonging to the Permo- 
Trias passage beds. The lower Trias is represented by the 
Meekoceras zone below and the Hedenstroemia zone above. The 
Muschelkalk is represented by beds with Ptychites rugifer. Li- 
mestones with Daonella indica are regarded as Ladinic in age, 
while the Carnic contains Halobia beds below, then beds with 
Joannites cymbiformis, and above are Tropites beds, and beds 
with Juvavites angulatus. The Noric (Juvavic) is represented by 
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coral limestone below with Spiriferina griesbachi, then by shales 
with Monotis salinaria, and the uppermost bed of the Lilang 
system is a quartzite with Spiriferina maniensis (see Mem. Geol. 
Surv. Ind., vol. 36, part 3, p. 98, 1912). Conformably overlying 
this quartzite bed, is the Para stage of the Kioto Limestone, the 
Para stage being also attributed to the Noric. In Kashmir, in the 
Vihi district, C. S. Mipptemtss (Rec. Geol. Surv. Ind., vol. 40, p. 
241, 1910) finds the same succession of limestone and shales, be- 
ginning with the Ophiceras zone below and passing upwards into 
the Kioto Limestone, called by Mipptemiss « unfossiliferous mas- 
sive limestones ». The Lilang system is here also an alternation 
of shales and limestones, and many of the ammonite zones re- 
cognised in Spiti are present here also. Although the Otoceras 
zone was wanting in Vihi, it was afterwards discovered by H.S. 
Bion (Rec. Geol. Surv. Ind., vol. 44, p. 39, 1914) in the Lidar 
valley near the Kolahoi peak, in country the geology of which 
is a northward extension of Mmp.emiss’s Vihi section. Here Oto- 
ceras was found in company with the last Producti, but in spite 
of this Permian element, H.S. Bron regarded the fauna of the 
Otoceras bed as basal Trias. In the area mapped by D.N. Wap1a 
in Western Kashmir and Poonch, the Lilang system appears to 
be poorly developed or wanting, (see Mem. Geol. Surv. Ind., vol. 
51, p. 250, 1928) while in Hazara the Kioto (« Trias ») limestone 
rests directly upon the Kuling or Infra-Trias (see Mem. Geol. 
Surv. Ind., vol. 26, 1896). In Attock district, the geology is like 
that of Hazara, while in the Salt Range, (Neues Jahrb f. Min. 
Geol. und. Pal., Beil. Bd. 14, pp. 369-471, 1901) the Lower Trias 
is represented by the Ceratite Beds (q.v.). In Burma Halobia 
limestone has been found in Karenni and Thayetmyo (Rec. Geol. 
Surv. Ind., vol. 34, p. 134, 1906), but no group equivalent to the 
Lilang System has been recognised. 

The Table shown under Juvavites beds gives the details of 
the general section of the Trias at Lilang. 


(T.H. Hortan, 1926; M.S. Krisanan and K. Jacos). 


LINGAGOODIUM SANDSTONES ................ Permian 
(India). 


Name introduced by W. Kine (Rec. Geol. Surv. Ind., vol. 10, 
p. 56, 1877) for an upper sub-division of the Gondwanas in 
Hyderabad and corresponding to the Dummapett sandstones of 
the Godavari district. The term has been discarded. 


(T.H. Hoxtanp, 1926). 


et CRORES: oe ne oioic sci eis esing tua Lower Carboniferous 
(India). 
Applied by H. H. Haypen (Geog. and Geol. of the Him., part 
4, p. 233, 1908) to the lower of the two divisions of the Kanawar 
system in Spiti. Composed chiefly of limestone with Syringo- 
thyris cuspidata above and Atrypa aspera below. Age, is believed 
to be Lower Carboniferous. Named from the Lipak river in the 
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(Lipak Series, continued) 


valley of which near Lio (31° 53’ : 78°39’) the rocks are well 


exposed. (T.H. Hotzanp, 1926). 
LITHOGRAPHIC LIMESTONE OF SAMANA .... Cretaceous 
(Pakistan). 


Name given by L.M. Davis (Pal. Ind., New Ser., vol. 15, 
part 1, pp. 7-8, 1930) to a limestone series overlying the Gault 
and underlying the basal Eocene in the Samana Range, Kohat 
district. It is believed to rest unconformably upon the Gault, and 
there is therefore reason to suppose that the widespread middle 
Cretaceous unconformity which is found in other sections through 
north-west India is present here also. In that case the Litho- 
graphic limestone will represent the upper Cretaceous (Maes- 
trichtian to Danian). The Lithographic limestone is divided by 
L.M. Davies into a lower limestone, about 150 feet thick, a va- 
riegated bed of white quartzitic sandstone, or, in sections to the 
south, sandstone and olive clay, and above an upper lithographic 
limestone, also about 150 feet thick. There are no fossils. 


(G. de P. COTTER). 


LITUOLALBEDS «4 asi) eedi aaa aN Cretaceous 
(Pakistan). 


Term used by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 38, 
p. 200, 1909) for the uppermost division of the Lower Cretaceous 
beds in South Baluchistan. Named from the occurrence of the 
foraminiferal genus Lituola. They consist of flaggy and porcel- 
lanic limestones and buff or pale-green shales which are uncon- 
formably overlain by Hemipneustes Beds (q.v.). The Lituola 
Beds are well exposed in the country around Khuzdar (27048 : 
66°37’) and Zidi in Jhalawan District of Kalat State, Baluchistan, 


where they form lofty ridges. (T.H. Hottanp; M.H. Kman). 


LOCHAMBAL BEDS 
(India). 


The beds from the upper part of the Spiti Shales, which 
include fossils of Upper Tithonian and Valanginian age. The 
name was introduced by C. Diener (Denk. k. Akad. Wiss., Wien., 
Math-Naturw. Classe. Bd. 62, p. 507, 1895). The ammonite fauna 
is described by V. Unic (Pal. Ind., Ser. 15, vol. 4, fasc. 1, 2 and 3), 
and includes Spiticeras spp., Astieria sp., Himalayites spp., Blan- 
fordia sp., Acanthodiscus sp., Killianella, Thurmannia, Neo- 
comites, etc. 

The relative stratigraphic position of the Lochambal Beds 
within the Spiti Shales is shown below : 


Lochambal beds. 
Spiti Shales ) Chidamu beds. 
Belemnites gerardi beds. 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 


ee eee CES es oe Upper Jurassic 
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LOCKHART LIMESTONE ..............cceeceee Palaeocene 
(Pakistan). 


Massive grey limestone, 200 feet thick, overlying the Hangu 
Shales (q.v.). The name is derived from Fort Lockhart and is 
due to L.M. Daviss (Pal. Ind., New Ser., vol. 15, pr 10, 1930). 
The limestones contains Dictyoconoides newboldi, D. haimei, D. 
conditi, Nonionina sp. and is regarded as of upper Ranikot age 
(Thanetian). In the southern foothills, the Lockhart limestone is 
replaced by a breccia, called by L.M. Davies the Hangu breccia 
(q. v.). The Lockhart limestone can be correlated with the Khai- 
rabad limestone of the Punjab (recent letter from the Burmah 
Oil Company). 

(G. de P. COTTER). 


MOMANGITG TAGE: a0. Lye... kol. yaaa ar Archaean 
(India). 


See: SAUSAR SERIES. 


AS TAAI E A a angie wh iin. pK ‘ao EET. in Archaean 

(India). 

A subdivision of a series of rocks in the Jubbulpore district 
which, on lithological grounds, C. A. Hacker (MS Report, 1871, 
unpublished) correlated with the Bijawars. P.N. Bose (Rec. 
Geol. Surv. Ind., vol. 22, p. 218, 1889) subdivided the Lora stage 
into Sihora beds and Gosalpur quartzites, without challenging 
the correlation with the Bijawars. L.L. FERMOR (Mem. Geol. 
Surv. Ind., vol. 37, p. 805, 1909) referred these rocks to the 
Dharwars because of their foliated characters. Named from Lora 
hill (23929 : 80°13’). 

(T.H. Hortan, 1926): 


LOWER BHANDER LIMESTONE .. Precambrian-Cambrian 
(India). 
See: BHANDER SERIES. 


LOWER BHANDER SANDSTONE .............. Cambrian 
(India). 
See: BHANDER SERIES. 


LOWER CALCAREOUS SERIES .......... Carboniferous (?) 
(India). 
See: MOUNT EVEREST PELITIC SERIES. 


LOWER GONDWANA SYSTEM . Upper Carboniferous-Trias 
(India). 
See: GONDWANA SYSTEM. 
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LOWER VINDHYAN SYSTEM ...... Precambrian-Cambrian 
(India). 
See: VINDHYAN, SEMRI, SON, SUB-KAIMUR SERIES. 


LOWO BEDS oot cose eniac o ETF ERAR a E Upper Carboniferous 
(India). 
See: POKARAN BEDS. 


LUNGMA LIMESTONE ...............-+--- Middle Jurassic 

(India). 

A fossiliferous band of limestone of Inferior Oolite age near 
the Lungma grazing ground (28010 : 88°30’) in southern Tibet. 
Described by H. H. Haypen as an important horizon in the Juras- 
sic system (Mem. Geol. Surv. Ind., vol. 36, p. 33, 1907). Contains 
Harpoceras (several species), Nautilus, Belemnites, Rhyncho- 
nella (several speices), Terebratula, Trigonia costata, Pecten, 
Lima, Ostrea, etc. 

(T.H. Hortan, 1926). 


M 
MACROCEPHALUS BEDS ................. Upper Jurassic 
(India). 
See: CHARI GROUP. 
MADHAN SLATES a SENAN E ome ares ? Trias or Jurassic 


(India). 


Named by R.W. PALMER (Rec. Geol. Surv. Ind., vol. 53, p. 
11, 1921) to denote a series of slates overlying or perhaps thrust 
over the Shali Limestone of the Simla area. G.E. Pmerim and 
W.D. West regarded the Madhan Slates as of the same age as 
the Jaunsar series (Mem. Geol. Surv. Ind., vol. 53, pp. 120-126, 
1928), and not of Subathu age as Patmer doubtfully suggested. 
Lately it has been proposed that the Madhan slates may be 
post-Krol and may belong to the Trias or Jurassic (Man. Geol. 
Ind., vol. 2, 3rd Edi., in the press. See also W.D. West, Rec. 
Geol. Surv. Ind., vol. 74, pp. 137-163, 1934). 


(T.H. Horrann, 1926; M.S. KRISHNAN and K. Jacos). 


MAGNESIAN SANDSTONE BEDS .............. Cambrian 
(Pakistan). 


Name given by A. Fiemine (Journ. As. Soc. Beng., vol. 22, 
1852, 1869) to a division of the Cambrian of the Salt Range, also 
known as the Jutana Sandy Dolomite (q.v.). These beds lie 
beneath the Salt Pseudomorph Zone and above the Neobolus 
Beds of the Salt Range. The rocks are cream coloured sandy 
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dolomites with oolitic or flaggy bands and intercalations: of 
greenish and dark coloured shales, with Stenotheca. 


(G. de P. Cotter). 


MAHABAR:SCHISTS i eccwecce wat oss ewes Precambrian (?) 
(India). 


Identified by H.B. Mepuicorr (Rec. Geol. Surv. Ind., vol. 2, 
p. 42, 1869) and named from a hill-range in Behar (24935’: 
85°55’). They are regarded as equivalent to the Rajgir (Raja- 
griha) schists further north in the same area, and, according to 
F. R. Marırr, are at a higher horizon than the Bhiaura quart- 
zites (cf. Rec. Geol. Surv. Ind., vol. 7, p. 39, 1874), although con- 
siderably metamorphosed in places. 
(T.H. Hortan, 1926). 


MAHADER STAGE <.. n a an Upper Cretaceous 

(India). 

The marine Upper Cretaceous rocks of Assam are divided 
into two stages and the lower group of rocks consisting of hard, 
gritty, coarse, glauconitic sandstones with a fossiliferous horizon 
near the top and a total thickness of about 750 ft., is referred 
to the Mahadek stage. See also under Lungpar stage. 


(M.S. KRISHNAN and K. Jacos). 


MARADEV A ORRI ES Aas E e aaa TE Sus TETE Triassic 
(India). 
Name given by T. Orpmam (Journ. As. Soc. Beng., vol. 25, 
p. 252, 1856) to the massive sandstone of the Mahadeva hills near 
Pachmari, in the Satpura region. The series includes the Ba- 
gra beds, Denwa beds, and Pachmari beds. Of these, the only 
beds which have yielded fossils are the Denwas (q.v.) from 
which the Upper Triassic Mastodonsaurus indicus was found, 
(see Pal. Ind., ser. 4, vol. 1, pt. 5, p. 30, 1885). The Bagra beds 
have been shown by C.S. Fox to be a shore facies of the Den- 
was (Mem. Geol. Surv. Ind., vol. 58, pp. 29, 147, 1931) therefore 
the Mahadevas consist of an Upper Triassic stage (Bagra-Denwa) 
above, probably equivalent to the Maleri stage (q.v.) and the 
Pachmari beds below, which are of doubtful age but newer than 
the Bijori beds (q. v.). C.S. Fox regards the Pachmari beds as 
newer than the Panchets; as these last are lower Trias, the 
Pachmaris might be regarded provisionally as middle Trias, and 
the Mahadeva series would thus include beds of Upper and 
Middle Triassic age. With this series C.S. Fox includes the Par- 
sora stage of the Rewah basin, the Tiki beds (Malari stage) and 
the Maleris. 
(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


ACEL UPA SS LA Es! Oe hd ceed te ea ee he en es ikea vee Permian 
(India). 
See: GONDWANA SYSTEM. 
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MAIN SANDSTONE SERIES OF SAMANA ..... Cretaceous 
(Pakistan). 


Name given by L.M. Davs (Pal. Ind., New Ser., vol. 15, 
part 1, p. 6, 1930) to a series of white quartzitic sandstones about 


700 feet thick, capped by fossiliferous beds with Gault ammoni- — 


tes, (Douvilleiceras mammilatus, etc.). The fauna is described by 
L.F. Spats (id., part 5, 1930). See also Giumal Sandstone. 


(G. de P. COTTER). 


MATTUR: STAGE ors... eae de Aire ee Lower Triassic 
(India). 


Name given by C.S. Fox (Rec. Geol. Surv. Ind., vol. 60, pt. 
4, pp. 365-366, 1928; Rec. Geol. Surv. Ind., vol. 63, pt. 2, pp. 205- 
206, 1930) to the basal beds of the Panchet series found at Maitur 
near Asansol. This is the only locality where basal beds show 
identifiable plant fossils. The beds, 250 to 300 feet thick, rest 
with a slight unconformity on the Kumarpur fossil wood sand- 
stone of the uppermost part of the Raniganj beds. 


(G. de P. Correr; M.S. KrisHnan and K. Jacos). 


MAJHAULTL STA GE i re ates asad cute: Gaines Archaean (?) 
(India). 


One of the sub-divisions of a series of rocks in the Jubbal- 
pore district which C. A. Hacxet (M.S. Report, 1871, unpublished) 
correlated with the Bijawars. L.L. FERMOR (Mem. Geol. Surv. 
Ind., vol. 37, p. 805, 1909) regarded them as Dharwar because of 
their foliated character. M.S. KrisHnan (Proc. 22nd Ind. Se. 
Cong., p. 12, 1935) suggests that the well developed marbles of 
the Majhauli-Bhitri group, though unassociated with gonditic 


rocks, may represent part of the Gangpur or Sausar series (either | 


the Lohangi or the Bichua stage). 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). : 


MAKRAN (Mekran) SERIES 
(Pakistan). 


So called by W.T. Bianrorp (Rec. Geol. Surv. Ind., vol. 5, 
p. 43, 1872) from the name of the littoral tracts of Baluchistan. 
The formation consists essentially of thick beds of pale-grey 
clay, more or less indurated, with occasional bands of shelly 
limestone, calcareous grit and sandstones. From the fossils it 


iba 8 a OR. Pr ee eres Pliocene 


was considered to be of marine origin and to be newer than the 
Nummulitics. It was thought that they might represent the « mi- 


liolites » of Kathiawar and south-east Arabia. The only fossils 
examined in detail were the echinoids. From these P. M. DUNCAN 


and W.P. Stanen (Pal. Ind., vol. 14, p. 1, part 3, fasc. 5, 1880) 
thought the strata were of Pliocene age. E. VREDENBURG (Rec. 
Geol. Surv. Ind., vol. 34, pp. 89, 175, 1906) discusses the extent 
of this group and points out its comprehensive character inclu- 
ding beds equivalent to the Nari and Gaj and even newer. He 
also suggests its equivalence with the Pegu group of Burma. He 
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separates off the newer beds under the name of the Hinglaj stage 
(q.v.), G.E. Pmcrm (Mem. Geol. Surv. Ind., vol. 34, pp. 3, 26, 
34, 1908) discusses its extension in Persia and considers it to be 
Pontian in age. In a later paper dealing with the Tertiary of 
Eastern India and Burma, VREDENBURG (Rec. Geol. Surv. Ind., 
vol. 51, p. 324, 1921) announced his intention to divide the 
Makran series into an upper or Gwadar stage, approximately 
Pliocene in age, and a lower or Talar stage of Pontian age, cor- 
responding respectively to the Upper Manchhars (Upper Siwa- 
liks) and Middle Manchhars (Middle Siwaliks) as well as the 
Akauktaung stage of Burma and the Odeng beds of Java (See 
correlation table, loc. cit., p. 328). 
(T.H. Hortan, 1926). 


eee Vedirer- BEDS I Sees he ck, Eocene (?) 
(India). 


Metamorphosed slates with serpentine intrusions in the 
Eastern Naga Hills, Assam, probably equivalent to the Disangs 
(E.H. Pascor, Rec. Geol. Surv. Ind., vol. 42, p. 261, 1912) and 
regarded as post-Upper Cretaceous in age. 

(T.H. Hortan, 1926). 


MONE EDSS onaman a E yn aTe a bid Precambrian (?) 
(India). 


Name given by W.T. Buianrorp (Rec. Geol. Surv. Ind., vol. 
10, p. 17, 1877) for a series of volcanic rocks in Western Rajpu- 
tana specially well developed in the Malani district of Marwar 
(Jodhpur) State. The rocks are mainly rhyolitic lavas and tuffs, 
which rest with marked unconformity on the Aravalli schists and 
were subjected to considerable weathering before the deposition 
of the Jodhpur (Vindhyan) sandstone (see T.H.D. La TOUCHE, 
Mem. Geol. Surv. Ind., vol. 35, pp. 19, 26, 1902). Exposures of the 
Malani rocks are found at intervals for 145 miles westward from 
Jodhpur, and for 120 miles north and south between Pokaran and 
Jalor (La Toucue, loc. cit., pp. 21, 22). Boulders were carried in 
Upper Carboniferous times as far as the Salt Range probably by 
the action of ice (C. S. Mipptemiss, Rec. Geol. Surv. Ind., vol. 25, 
p. 29, 1892; E. Koxen, Neues Jahrb. f. Min., 1907, p. 454). The 
Jalor and Siwana granites of T.H.D. La Toucue and the Idar 
granite of C. S. Mippiemiss (g.v.) are approximately contempo- 
raneous with the Malanis and grade into them through grano- 
phyres and porphyritics. A. L. Coutson (Mem. Geol. Surv. Ind., 
vol. 63, pp. 102, 103, 1933) introduced the term Malani System to 
include «all those rocks, plutonic, hypabyssal, volcanic and 
tuffaceous in nature, with their associated rocks that are inter- 
mediate in age between the Delhi and Vindhyan systems, and are 
thus either late Purana or early Palaeozoic in age.» J. B. AUDEN 
(Mem. Geol. Surv. Ind., vol. 62, pp. 244, 247, 1933) tentatively 
correlated the Malani rhyolites with the pyroclastic rocks of the 
Porcellanite stage. 


(T.H. Hortan, 1926; M.S. Krisanan and K. Jacos). 


MALERI STAGE 220e ae n EATE Oe era weet re ol Cheeses Rhaetic | 

(India). ; 

Reptilian bones were first found at Maleri (79938’ : 19914’) by 
S. Histor (Q.J.G.S., vol. 20, 1864, p. 280). The fossiliferous beds 
were grouped by T. W. Hucmes (Rec. Geol. Surv. Ind., vol. 9, p. 
86, 1876) with the fish-beds at Kota (see Kota stage), and the 
whole assemblage was known as the Kota-Maleri stage. But 
while the Kota fish remains were of Liassic age, the Maleri reptiles | 
appeared to be Triassic, (see W.T. Branrorp, Pal. Ind., ser. 4, | 
vol. 1, pt. 2, 1878). Subsequently W. Kine (Mem. Geol. Surv. Ind., 
vol. 18, 1881, p. 116) showed that the Kota stage could be sepa- 
rated from the Maleris on stratigraphical and lithological grounds 
as well as by the fossil contents. G. de P. Correr (Rec. Geol. 
Surv. Ind., vol. 48, p. 25, 1917) regards the Maleri fauna (Cera- | 
todus spp., Hyperodapedon huxleyi, Parasuchus sp.) as Upper | 
Trias to Rhaetic. CoTTER also placed the Maleris in the lower | 
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Gondwanas, on the ground of their Triassic age, but C.S. Fox 
(Mem. Geol. Surv. Ind., vol. 58, pp. 157, 231, 1931) argues that 
such an arrangement does not furnish a satisfactory scheme for | 
field mapping, since the main break in the Gondwana system | 
comes below the Maleris, which should therefore be taken as | 
the basal beds of the Upper Gondwanas, while there is no reason | 
to alter the Upper Triassic age assigned to them. In south | 
Rewah, at Tiki (81922’ : 23926’) the Maleri stage also occurs. Here | 
Hyperodapedon huxleyi, Belodon sp., Unio sp. occur. Fossil wood | 
referred to the genus Mesembrioxylon was found by COTTER at 
Tiki and identified by B. Saunt (Pal. Ind., New Ser., vol. 11, p. 
63, 1931), who regards it as indicative of an age not older than | 
Rhaetic to Jurassic. For this reason Saunt regards the Maleri | 
stage as not older than Rhaetic (op. cit., p. 98) and this is pro- l 
bably its age. There are fragments of labyrinthodont remains | 
both at Maleri and Tiki, and since this order appears to be not | 
newer than Rhaetic, a Rhaetic age is most in agreement with 
the facts. The beds at Denwa (q. v.) are usually correlated with 


the Maleri stage on account of the presence of Mastodonsaurus 
indicus. 


(T.H. Hortann, 1926; M.S. KrRIsHNAaN and K. Jacos). | 


E CRUSH CONGLOMERATE . Archused | 
naad). | 


See: DHARWAR SYSTEM. 


i 


MANCHHAR SERIES 
(Pakistan, India). 


Distinguished by W.T. Branrorb (Rec. Geol. Surv. Ind., vol. 
9, p. 9, 1876; Mem. Geol. Surv. Ind., vol. 17, pp. 32, 57, 1879) as 
« the highest sub-division of the Sind tertiary series », and na- | 
med after the Manchhar lake (26925’ : 67942’), a few miles west 
of Sehwan. The strata were sub-divided into Upper and Lower | 
Manchhars, the lower beds being possibly Upper Miocene, while | 


Ma eter ae Gere Oh wae Fay Pliocene | 
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the rest of the series was regarded as Pliocene, the whole corres- 
ponding roughly to the Siwaliks. In Lower Sind (loc. cit., 1880, p. 
61) there is a considerable intercalation of marine or estuarine 
beds, the evidence for deposition in salt water being more pro- 
nounced nearer the present coast-line, while there is a gradual 
passage down into the Gaj beds. As the result of latér work on 
the Sind-Baluchistan border, W. T. BLanrorp (Mem. Geol. Surv. 
Ind., vol. 20, p. 160, 1883) thought that the name Manchhar might 
be dropped in favour of the older name Siwalik. E. VREDENBURG 
(Rec. Geol. Surv. Ind., vol. 34, p. 180, 1906) thinks that such 
supposed passage beds in Lower Sind should not be included in 
the Manchhars, and that they are representatives of the Hinglaj 
sandstone, which follows conformably on the Upper Oligocene 
Gaj and is Lower Miocene (Burdigalian) in age. G.E. PILGRIM 
(Rec. Geol. Surv. Ind., vol. 37, p. 163, 1908; vol. 40, p. 189, 1910, 
and vol. 43, pp. 314-318, plate 26, 1913; vol. 48, p. 101, 1917; 
Proc. Pan-Pacific Congress, 1923) has shown that the vertebrate 
remains collected by BLanrorp and FEppEN near the base of the 
Lower Manchhars in Sind are the oldest found in the Siwaliks, 
and indicate a Helvetian age. As it was obviously impossible to 
continue the use of the term Lower Manchhar to denote this 
basal zone, PILGRIM proposed to substitute for it the term Kam- 
lial, suggested by Pinroup for equivalent bed in the Salt Range 
(q.v.), and he adopted the name for a definite palaeontological 
zone at the base of the Lower Siwaliks. B.B. Gupta quoted by 
G. E. Piwerm (Rec. Geol. Surv. Ind., vol. 48, p. 98, 1917) collected 
vertebrate fossils from three distinct horizons in the Lower Man- 
chhars of Sind. These were correlated by PILGRIM respectively 
with the Dhok Pathan zone (Pontian), the Chinji zone (Torto- 
nian) and the basal zone of the Siwaliks (Helvetian). The Upper 
Manchhars of Sind are distinguished from the Lower by the 
great predominance of conglomerates in which there occur peb- 
bles of Nummulitic limestones, showing that considerable chan- 
ges in the elevation of the older Tertiary strata occurred 
between. Middle Miocene and Pliocene times. These Upper Man- 
chhars are almost unfossiliferous but probably correspond in age 
to the well known fossiliferous Upper Siwaliks of the Himalayan 
region. It appears from Piuerm’s work (loc. cit., 1908, p. 166) 
that the ossiferous beds described as Lower Manchhar (Lower 
Siwalik) in the Bugti hills included also Aquitanian and Nari 
(Stampian) beds by oversight of a separating unconformity. In 
tabular statements of Tertiary stages, E. VREDENBURG (Rec. Geol. 
Surv. Ind., vol. 51, pp. 324, 328, 1921) correlates the Upper Man- 
chhars (and U. Siwaliks) with the Sonde series of Java as Plio- 
cene; the Middle Manchhars with the Javanese Odeng beds being 
Pontian; and the Lower Manchhars (and Nahans) with the Tji 
Lanang series of Java, being Vindobonian. The last two named 
stages may correspond with the Akauktaung stage of Burma. 
Its equivalents are found in Kachh (Cutch) and Kathiawar 
in India (see W. T. Bianrorp, Rec. Geol. Surv. Ind., vol. 9, p. 20, 


1876). 
(T.H. Hortan, 1926). 
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(India). 


Name given by C. A. Hacker (Rec. Geol. Surv. Ind., vol. 10, 
p. 85, 1877) to a division of his Aravalli system, and originally | 
regarded as above the Alwar series, but afterwards (Rec. Geol. | 
Surv. Ind., vol. 14, p. 281, 1881) regarded as equivalent to thal 
Raialo sub-division of the Alwars. A.M. Heron (Mem. Geol. || 
Surv. Ind., vol. 45, pp. 75, 105, 1917) regards the Mandans and | 
Ajabgarh series to be identical, the former occurring as isolated | 
masses cropping out through the north-west of Alwar State. | 
Named from the village of Mandan (28°6’ : 76°23’). The Ajab- | 
garhs are now recognised as the upper division of the Delhi | 
system, and the term « Mandan series » is superfluous. | 


(T.H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


| 
| 
MANDAN SERIES ........sesssessececece.s. Precambrian | 
| 
| 


MANDHALI SERIES .........0..ceeeeeeeeee Palaeozoic (?) | 
(India). l 


Named by R.D. Orpmam (Rec. Geol. Surv. Ind., vol. 16, p.l 
196, 1883) from the village of Mandhali (30°51’ : 78951’) north- | 
east of Chakrata. They consist of quartzites, slates, limestones, | 
and conglomerates, and are regarded by G.E. Prrerm and W. D. 
West (Mem. Geol. Surv. Ind., vol. 53, p. 43, 1928) as the local | 
equivalents of the Blaini beds (q.v.) and the Infra-Krol beds, 
(q.v.). J.B. Aupen (Rec. Geol. Surv. Ind., vol. 67, pt. 4, pp. 419- 
429, 1934) considered Mandhalis to be the lowest stage of the | 
Jaunsar series. In his later work (Rec. Geol. Surv. Ind., vol. 71, | 
pt. 1, pp. 74-75, 1936) he separated it from Jaunsars as a series! 
and thinks that it is separated from the overlying Chandpurs by 
a thrust plane. The Mandhalis overlie the Tal rocks by a thrust | 
plane to the east of Dehra Dun. 

In the Chakrata area, the Chandpurs (which are dark grey, 
steeply dipping and closely folded slates with interbedded sady 
shale beds), are associated with the Mandhalis whose exact! 
stratigraphic position, it must be admitted, is still very much in 
doubt. The Chandpurs at Chakrata are separated from the) 
Mandhalis by the Tons thrust. Chandpurs continue from Chak- 
rata eastward into into Garhwal. To the south the Mandhalis are 
thrust over the Siwaliks by the Krol thrust. The present accepted 
stratigraphic relationship between the Jaunsar series and the 
Mandhalis is as follows : 


Nactuats: Purple and green Phyllites, 
Quartzites, Sandstone and Conglom- 
merates. 


JAUNSAR SERIES Unconfomnity 


Cuanppurs: Phyllites, Schists, Banded, 
Quartzites, Tuffs and Lavas. 
m Thrust Plane —————__________—__3 
Manpuat! Series: Limestone, Slates, Phyllites, Grits, Boul- 
der beds. 


(T.H. Horano, 1926; M.S. Krisunan and K. Jacos). 
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MANG eee Cay BOOK 2 oh. Ges. 5 SiS US. Shek CRS Middle Miocene 
(India). 


Name given by D.N. Wanra (Mem. Geol. Surv. Ind., vol. 51, 
pp. 191, 273, 275-276, 1928) to the younger ot the two divisions of 
the Lower Siwaliks of Poonch, named after Mang (33°48’ : 73938’). 
It comprises sandstones and shales with intercalations of calca- 
reous clays, ranging in thickness between 3000 to 4000 feet. The 
fossils include Dinotherium, Hemimeryx and Aceratherium. See 
also Rec. Geol. Surv. Ind., vol. 74, pp. 72-73, 1941. 


(M.S. KrisHnan and K. Jacos). 


ENDS CSS S28 2 Ea erae enai Lower Triassic 
(India). 


Named by T. W.H. Hucues (Mem. Geol. Surv. Ind., vol. 13, 
p. 71, 1877; Manual 1st Ed., pp. 1, 129, 1879) after a small deserted 
village (20°22’: 7994’) about 50 miles south of Nagpur and 35 
miles north-west of Chanda, near which Histor found the remains 
of the first Indian labyrinthodont (Brachyops laticeps Owen). The 
beds are generally composed of very fine red and yellow sand- 
stones with coarser grits containing Estheriae and poorly pre- 
served plant remains. They were considered to be part of the 
lower Kamthis, but are probably to be correlated with the Pan- 
chets, as Brachyops is probably a Lower Triassic fossil. 


(T.H. Horan, 1926). 


MENSAN SEAGE o.o a) clang. aaa aap Tose NOE E Archaean 
(India). 
See: SAUSAR SERIES. 


MT LAER EN S E aS A «4 E ANE E sr sks RAAS Carboniferous 

(India). 

The lower division of the Agglomeratic Slate series (q. v.). 
The name is given by C. S. Mipptemiss and H. S. Bron (Pal. Ind., 
New Ser., vol. 12, pp. 17-18, 1928) to these beds, as exposed in 
the Marbal valley and the Ruyil ravine, Kashmir. The main zone 
fossil is Syringothyris cuspidata, var. lydekkeri, and the age is 
regarded as Moscovian. In part they are to be correlated with 
the Fenestella shales (q. v.). 

(M. S. KrīsnNan and K. Jacos). 


MARINE SANDSTONE OF COROMANDEL ....... Tertiary 
(India). 
T. J. Newsotp (Journ. Roy. As. Soc., vol. 12, p. 86, 1850) uses 
this term as evidently equivalent to his « Marine sandstone beds 


of Ramnad and Cape Comorin. » 
(T.H. Horrann, 1926). 
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MARINE SANDSTONE BEDS OF RAMNAD AND CAPE 
COMORIN reena or a sie eta C reel teed tel E Tertiary 
(India). 

The occurrences of sandstone on the south-eastern coast of 
the Madras Presidency described by T. J. Newspotp (Journ. Roy. 
As. Soc., vol. 8, p. 243, 1844) are evidently those afterwards 
known to be more widely distributed as the Cuddalore sandsto- 


nes. NEwsBo.p says that the fragmentary shell remains are species | 


existing in the adjacent sea; and he regarded the beds as Ter- 
tiary like the laterite and the Pondicherry sandstone. 


(T.H. Hortan, 1926). 


MARTOEISERIES a. aoe cle). a aE sieht Precambrian | 


(India). 
Name proposed by A. Hem and A. GansseR (Mém. Soc. 


Helv. Sci. Nat., vol. 73; Central Himalaya, p. 202, 1939), for a | 


group of rocks chiefly formed of metamorphic calcareous and 


non-calcareous phyllites, with quartzite layers. The name is given | 
after a village Martoli on the Gori Ganga below Milam. The 


facies of the series is that of flysch. Hem and GanssER have 
assigned Algonkian age to it and they drop the term « Haimanta 
System » of Griespacu. It includes the upper part of the Vai- 
kritas and lower part of the Haimantas of GRIESBACH. 


(M.S. KrisHnan and K. Jacos). 


MEBHA OOLITE 
(India). 


S.K. Acrawat (C.R. Ac. Sci. Paris, t. 240, n° 18, 1955) for 
the uppermost subdivision previously known as Dhosa oolite 
(q. v.) of the Habo series of Kutch. Named after the two localities 
Medisar and Bhakhri, in the SW and SE parts of Jhura Hill (NW 
of Bhuj), between which this horizon is very well exposed. The 
change was introduced since the old locality-name is misleading 
because the village Dhosa is situated on Katrol beds and not on 


US ae, Gea See Upper Jurassic | 


« Dhosa oolite ». It is referred to Callovo-Oxfordian by AGRAWAL — 


(Annales C.E.D.P., Paris, n° 19, 1956). 
(S.K. AGRAWAL). 


MEEKOCERAS BEDS 
(Pakistan, India). 


See: CERATITE BEDS OF THE SALT RANGE; LILANG SYSTEM; 
also Table under: JUVAVITES BEDS. 


MEGALODON LIMESTONE 
(India). 


See: PARA LIMESTONE. 


aa kaaa a eat Cera ts 4 Triassic 
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MEKRAN SERIES ............ Perea cree el Pliocene 
(Pakistan). 
See: MAKRAN SERIES. 
ME GIT STAGE Mee ce cad STL. AG % Ceska en an «Lae Archaean 


(India). 


Named by R.B. Foote (Mem. Geol. Surv. Ind., vol. 20, pp. 

11, 14, 1883) after the village of Melur, Madura district. Upper- 

most but one of the divisions of the crystalline rocks of that area 
(see Allagiri stage). 

(T.H. Hortan, 1926). 


METING LIMESTONE asne ciilotT unih dees oe Lower Eocene 
(Pakistan). 


See: METING SHALES and LAKI SERIES. 


VD AUD LS COMEDY 5 WY 2) e M lg eagle eli Lower Eocene 
(Pakistan). 


E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 34, pp. 86, 182, 
1906) sub-divided the Laki Series (q. v.) into three divisions, the 
Meting Shales formed the lowermost division. It was later shown 
by W.L.F. NUTTALL (Quart. Journ. Geol. Soc., London, vol. 81, 
pp. 419, 421, 1925) that the Meting Shales lie between the Laki 
limestone above and Meting Limestone below, the latter was 
confused by E. VREDENBURG for the Laki limestone. The Meting 
shales are 95 feet thick and are underlain by the Meting lime- 
stone which is 140 feet thick. The name Meting is from a village 
(25°12’ : 68910’) in Lower Sind where the Meting Shales and 
Meting Limestone are typically exposed. For the list of fossils 


see Laki Series. 
(M. H. Kwan). 


MIDDLE SIWALIK ...... Upper Miocene to Lower Pliocene 
(India). 


In describing the Siwalik strata of the Sub-Himalaya of the 
United Provinces C.S. Mmpremiss (Mem. Geol. Surv. Ind., vol. 
24, pp. 77, 82, 1890) adopted a petrological sub-division into 
Lower Siwalik, or Nahan sandstone, Middle Siwalik, or San- 
drock stage, and Upper or Siwalik conglomerate. G. E. PILGRM, 
however (Rec. Geol. Surv. Ind., vol. 40, p. 191, 1910) adopted the 
name Middle Siwalik for a definite fossiliferous horizon, found 
in the Punjab Salt Range, and containing a fauna similar to that 
of Pikermi and Samos taken as the standard of Pontian age. No 
precise correlation is possible with the barren « Sandrock » beds 
of the United Provinces, but PrLerm inclines to the conclusion 
that this lithological stage of MıopremIss should be included with 
the Upper Siwalik, corresponding to the Upper Siwalik of the 
Salt Range, Pabbi Hills of Baluchistan and of Kangra which in- 
clude a fauna distinctly younger than that of Pikermi. 
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(Middle Siwalik, continued) 


The Middle Siwalik sediments, about 6,000 f- 8,00 ft in 
thickness, are subdivided into a lower Nagri stage composed of 
hard grey sandstones ad subordinate shales and an upper, Dhok 
Pathan stage composed of brown sandstones, gravel beds, orange 
clays and drab shales. The age of the Middle Siwaliks is believed 
to range from the Sarmatian to Pontian. 


(T.H. Horano, 1926; M.S. Krisunan and K. Jacos). 


MIKIR HILL SHALES AND LIMESTONES .. Oligo-Miocene 
(India). 


The Shale series of the Mikir hills in Assam, referred to by 
F.H. Smita (Mem. Geol. Surv. Ind., vol. 28, p. 84, 1900) as lower 
Siwaliks contain oysters and other marine shells which have not 
been identified. They rest on Eocene beds and are covered by 
sandstones which are referred to the Upper Siwaliks. The shales 
are correlated (p. 91) with Matier’s Disang and « Coal measu- 
re» groups of north-east Assam whilst the overlying sandstones 
of the Mikir Hills is said to be traceable through the North 
Cachar hills to the Tipams of Upper Assam. 


(T.H. Hortannp, 1926; M.S. KrisHnan and K. Jacos). 


MONOTIS SHALES: aadar a a Upper Triassic 
(India). 


A Noric subdivision of the Triassic sequence of Spiti in the 
Himalayas consisting of 300 ft. of sandy and shaly limestones with 
brown-weathering shales and sandstones containing Monotis sa- 
A and Spiriferina griesbachi. See also Table under Juvavites 

eds. 
(M. S. KrisHnan and K. Jacos). 


MORAR SERIES in. oS. ng Com. a ae Re Archaean 
(India). 


The upper of the two divisions of the Gwalior system com- 
posed of shales, ribboned jasper, hornstone, limestone and con- 
temporaneous basic lavas. Named by C.A. Hacker (Rec. Geol. 
Surv. Ind., vol. 3, p. 35, 1870) from Morar city (26°14 : 78°17’) 
in Gwalior State. 

(T.H. Hortan, 1926). 


MODURI Es es LSS teas kia ahann a e e Middle Permian 
(India). 


Named by H.B. Mepticorr (Mem. Geol. Surv. Ind., vol. 10, 
p. 161, 1872), from the village (22°17’ : 78937’) about 12 miles 
SSE of Pachmarhi. The beds belong to the Lower Gondwanas 
intermediate between the Barakars and the Bijoris (Raniganj) 
stage. C.S. Fox had originally regarded them as of much later 
age and equivalent to the Denwas (Mem. Geol. Surv. Ind., vol. 58, 


173 


p. 160, 1931), but has revised his opinion assigning them a posi- 
tion below the Bijoris (Upper Permian) (Rec. Geol. Surv. Ind., 
vol. 67, pp. 67-68, 1934) as was done previously. See also H. 
aoe (Mem. Geol. Surv. Ind., vol. 66, pp. 213, 220-226, 


(T. H. Hortan, 1926; M.S. Krisanan and K. Jacos). 


MOUNT EVEREST LIMESTONE SERIES 
(I ndia J Permo-Carboniferous 


L. R. WAGER (« Everest 1933 », 1934, pp. 321-22, and 332-33). 
The limestone horizon was traced from Mount Everest to north 
Sikkim. A. M. Heron discovered it in 1921, but gave no definite 
name and tentatively ascribed it to the Permo-Trias, on the 
evidence of squashed productids and spirifers (Rec. Geol. Surv. 
Ind., vol. 54, pt. 2, pp. 232-33, 1922); N. E. ODELL (Geog. Journ., 
vol. 66, No. 4, pp. 291-93 and 295-98, 1925) showed that the 
summits of Mount Everest and of several surrounding peaks 
consist of calcareous sediments which he correlated with HERON’S 
Permo-Triassic limestone. He called the same limestone on 
Mount Everest the Upper Calcareous series. 

The Mount Everest Limestone series 1000 ft-2 000 ft thick 
includes somewhat yellow limestones forming the yellow slabs 
on Mount Everest arenaceous. WAGER considers them to be in 
part at least (Permo) Carboniferous in age. (Rec. Geol. Surv. Ind., 
vol. 74, pt. 2, pp. 178-183, 1939). 


(M. S. KrisHnan and K. Jacos). 


MOUNT EVEREST PELITIC SERIES .. Mainly Carboniferous 
(India). 


L. R. Wacer (« Everest, 1933 », 1934, p. 334; Rec. Geol. Surv. 
Ind., vol. 74, pt. 2, pp. 183-186, 1939). Include sandstone and 
limestone conformably underlying the Mount Everest limestone 
in the Mount Everest region. The sediments are 4000 feet thick 
and are dominantly pelitic in which a few bands are ar- 
gillaceous sandstones and others are argillaceous limestones. 
These rocks are frequently much injected by granite as sills and 
« lits ». N. E. OpELL called these rocks gneissose biotite series or 
banded biotite gneiss. WaGER considers the series to be Carboni- 
ferous or somewhat earlier in age. The series conformably over- 
lies a limestone horizon, in Mount Everest region, which ODELL 
called the Lower Calcareous series. No fossils have been found 
in the pelitic series. 

(M.S. Krisunan and K. Jacos). 


MOONTAIN GNEISS, oa ccs oso ena a E E 3 se sueue Archaean 
(India). 


See: NILGIRI GNEISS. 
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MUNDETI SERIES .......... esse eee cece ee ees Precambrian 
(India). 


C.S. Mwpitemiss (Mem. Geol. Surv. Ind., vol. 44, part 1, pp. 
53-61, 1921) uses this term for a series of dark, compact and only 
slightly metamorphosed calcareous, arenaceous and slaty rocks 
forming a conspicuous hill, north of Mundeti (23°50’ : 73°11’) and 
a number of smaller ridges in the former state of Idar. Bombay. 
They are considered by A. M. Heron and P. K. Guosu (Rec. Geol. 
Surv. Ind., vol. 72, part 4, pp. 379-381, 1938) to be identical with 
the «calc-schists » of the Ajabgarh series, the upper division of 
the Delhi system. 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


MURREER SERIES . eon 6 LS oe ee SE ae ke sats Miocene 
(Pakistan, India). 


Distinguished and mapped in the neighbourhood of the well 
known hill station of Murree (33°54’ : 73°27’) in the Rawalpindi 
district, by A.B. Wynne (Rec. Geol. Surv. Ind., vol. 7, p. 66, 
1874). They were found to be resting in apparent conformity on 
the Kuldanas which rested similarly on the Nummulitic limestone 
series. In stratigraphical position they correspond to the Dagshai 
and Kasauli series of the Simla foot-hills, where the rocks are 
also conspicuous purple shales and sandstones. This correlation 
is confirmed by the occurrence of leaf impressions of Sabal major 
Heer, in both areas (O. FEISTMANTEL, Rec. Geol. Surv. Ind., vol. 
15, p. 51, 1882). The series is now generally regarded as Middle- 
Lower Miocene in age. As G.E. Pmucrim (Rec. Geol. Surv. Ind., 
vol. 40, pp. 187, 188, 1910) has shown that the Fatehjang beds, 
which underlie the Murrees, contain Bugti vertebrate of upper- 
most Aquitanian age, the Murrees must be later, possibly Burdi- 
galian and Helvetian. G. E. Perm (Rec. Geol. Surv. Ind., vol. 40, 
p. 187, 1910) points out that the Lower Siwalik horizon of the 
Bugti hills is separatedd from the Gaj bone bed by a pronounced 
unconformity, whilst in the Punjab there was continuous deposi- 
tion from the Fatehjang zone (Gaj) to the Kamlial horizon (Lower 
Siwalik), and the Murree series thus occupies the hiatus in the 
Bugti succession, being equivalent (with the Fatehjang zone) to 
the Gaj of Sind. See: Chharat. 

The Murrees attain a maximum thickness of more than 8,000 
ft. They are divided into an upper and lower divisions. The upper 
Murrees are distinct from the lower, especially in the Salt Range, 
being composed of soft, pale coloured sandstones more or less 
resembling the Chinji sandstones (Lower Siwalik). The Murrees 
are the reservoir rocks of petroleum in the Khaur oilfield of 
the Potwan Plateau. 


Equivalents of Murree Series are found in India in the 
Poonch State, Kashmir (See D. N. Wanra, Mem. Geol. Surv. Ind., 
vol. 51, part 2, pp. 268-271, 1928), Kishanganga valley, Kashmir 
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(see R. LypekKer, Rec. Geol. Surv. Ind., vol. 9, p. 157, 1876; T. D. 
La Toucue, Rec. Geol. Surv. Ind., vol. 21, p. 62, 1888). 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 


AIAN RA, oc 8 ac ics as we Case ox Silurian to Devonian (?) 
(India). 


Name used by F. Stroriczka (Mem. Geol. Surv. Ind., vol. 5, 
p. 21, 1865) from Muth (31057:7806) in Spiti. Regarded by 
SrouiczKa as probably Silurian in age, but R.D. OLDHAM (erro- 
neously) suggested an equivalence with the Carboniferous of 
Kashmir (Rec. Geol. Surv. Ind., vol. 21, p. 151, 1888), a correla- 
tion adopted by C.L. Griespacu (Rec. Geol. Surv. Ind., vol. 22, 
pp. 161, 163, 1889). The lower and middle beds of the Muth sys- 
tem were shown by H.H. Haypen to be Silurian, whilst the 
uppermost bed — the white Muth Quartzite — is of doubtful age, 
though not younger than Devonian (Mem. Geol. Surv. Ind., vol. 
36, pp. 24, 29, 1904). Later Geogr. and Geol. of the Himalaya, 
part 4, pp. 233, 239, 1908) HAYDEN used the term Muth system 
to include : — 

(d) White Muth Quartzite, with Pentamerus cf. oblongus 

(Sow.) at base. 

(c) Coral Limestone with Favosites spitiensis Halysites ca- 
tenularia, Streptelasma sp. 

(b) Red quartzite. 

(a) Dark coral limestone with Orthis spp., Strophomena sp., 
Calymene nivalis, Illaenus spitiensis, Asaphus emodi 
etc. 

The fauna is described in detail by F.R. Cowper Reep (Pal. 
Ind., Ser. 15, vol. 7, part 2, 1912). A somewhat similar succession 
culminating in the white Muth Quartzite, is found in Kashmir by 
C. S. Mimpiemiss, below which are Upper Silurian beds with Or- 
this sp.; Calymene sp. (Rec. Geol. Surv. Ind., vol. 40, p. 216, 1910). 
The Muth quartzite has also been identified by D.N. Wapa in 
south west Kashmir, (Mem. Geol. Surv. Ind., vol. 51, p. 233, 1928). 
The same sequence is also observed in Karnah by D.N. Wapa 
(Rec. Geol. Surv. Ind., vol. 65, p. 203, 1931) but the fossils have 
not yet been fully studied. The age of HayprEn’s Muth System 
Silurian to possibly Devonian for (d). 


(T. H. Hotianp, 1926; M.S. Krisunan and K. Jacos). 


MYLLIEM GRANITE (Mylim Granite) .......... Archaean 

(India). 

The granite was first described by H.B. Mepiicorr (Mem. 
Geol. Surv. Ind., vol. 7, pp. 203-207, 1871) and by P.N. Bose 
(Gen. Rep. Geol. Surv. Ind., for 1900-1901, p. 24, 1901) but not 
named by them. It was left to H.C. Das Gupta (Quart. Journ. 
Geol. Min. & Met. Soc. Ind., vol. 6, p. 1, 1934) to institute the 
term after the town of Myliem (25°30’: 91°49’) near Shillong to 
accommodate this peculiar granite. It is intrusive into the sur- 
rounding older gneisses and schists of the Shillong series. Das 


176 
(Mylliem Granite, continued) 


Gupta (1934) considers it to be of early pre-Cambrian age. See 
also: Gen. Rep. Geol. Surv. Ind., vol. 73 and 78. 

Mylliem Granite which forms bosses and also thin inter- 
foliar veins in the schists, is a pink, homogeneous, fairly coarse 
biotite-granite containing porphyritic pink microline, orthoclase, 
some acid plagioclase, biotite and hornblende, with apatite, zircon, 
magnetite an sphene as accessories. Over most of its area, the 
granite is fairly massive and non-foliated but is occasionally 
streaky and may show xenoliths of quartzite and basic segrega- 
tions. A grey granite also occurs in these areas which is thought 
to be a variety of the Mylliem Granite. 


(M.S. KRISHNAN and K. Jacos). 


MYSORE GNEISS =. = fcc. <4 spans aah ee ee eee eee Archaean 
(India). 
See: BELLARY GNEISS. 


NAGAMALAI STAGE oco e cece cee aT a s Precambrian 
(India). 
Named by R.B. Foote (Mem. Geol. Surv. Ind., vol. 20, pp. 
11, 13, 1883) after the Nagamalai ridge (10°0’: 78°90’). Madura 
district, forming the western side of the Vaigai valley for many 
miles. A «granular quartz-rock » series forming the third divi- 
sion into which the crystalline rocks of the district are divided. 
(see Allagiri stage). 
(T.H. Hortan, 1926). 


NAGARI QUARTZITES 

(India). 

The lower part of the Cheyair series of the Cuddapah sys- 
tem. Named from the prominent hill known as the Nagari (Nag- 
gery) nose (13023 : 79939’) in the North Arcot district, by W. 
Kine (Mem. Geol. Surv. Ind., vol. 8, p. 168, 1872). 

(T.H. Hortan, 1926). 


shank E N bh aR RR A E Precambrian 


NAGMARG BEDS .................... Upper Carboniferous 
(India). 


Named by C.S. Mmpptemiss and H.S. Bron (Pal. Ind., New 
Ser., vol. 12, pp. 17-18, 1928) from Nagmarg village north-west 
of Srinagar (74934’ : 34926’), where fossils were first discovered 
in these beds by H. S. Bron (Rec. Geol. Surv. Ind., vol. 45, p. 135, 
1915). They are placed by Mipptemiss and Bron in the upper part 
of the Agglomeratic Slate series, and are regarded as Uralian. 
The main zone fossil is Spirifer nagmargensis. More recently 
(Mem. Geol. Surv. Ind., vol. 58, preface, 1931) the fossil Eury- 
desma has been found in the Bren spur north of Srinagar in the 
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Agglomeratic Slate series below the Nagmarg beds. If we be- 
lieve with T. W. E. Davm and C. A. Sussmincn (Bull. Geol. Soc. 
Amer., vol. 42, pp. 481-522, 1931) that the Eurydesma fauna 
occurs in the passage beds between the Carboniferous and the 
Permian, we might favour a later age than that attributed by 
Mipptemiss and Bron to the Nagmarg beds, but the “Eurydesma 
fauna is still regarded as Upper Carboniferous by many. 


(M. S. KrisHnan and K. Jacos). 


IWACHHE SS RAGE. ore eee ee ett Upper Miocene or Pliocene 

(Pakistan, India). 

Defined by G.E. Puerm (Rec. Geol. Surv. Ind., vol. 43, 
pp. 40, 267, 318-321, 1913) as the lowest sub-division of the 
Middle Siwaliks of the north-west Punjab, the name being de- 
rived from the village of Nagri (72°14’ : 32°40’) in Attock district. 
The Nagri is predominantly an arenaceous group, and some of 
the sandstone beds attain a thickness of as much as 300 feet. 
Light red clays not as bright as those of Chinjis intervene bet- 
ween the marine sandstone beds. Laterally in the upper part of 
the Nagris thick beds of conglomerate are developed which east- 
ward pass into marine sandstones. 

(See W.D. GIL, Quart. Journ. Geol. Soc., London, vol. 107, 
pt. 4, p. 384, and G. de P. COTTER, Mem. Geol. Surv. Ind., vol. 55, 
pt. 2, pp. 112-14). The Nagris are from 1 500 to 6 000 feet thick. The 
fauna of the Nagri stage has been described by G.E. Prterm 
[(for references see Chinji stage (q.v.)]. The fauna comprises 
Hipparion cf. theobaldi; Aceratheriim cf. perimense: Antelopes 
several species and the first large giraffoid. Pmerm places the 
Nagri stage in the Sarmatian, but W. D. Matruew (COTTER, op. 
cit., p. 11) assigns a pontian age. 

(M. H. Kuan). 


The equivalents of the Nagris are found in Udhampur and 
Jammu districts, Jammu, Kashmir (Rec. Geol. Surv. Ind., vol. 73, 


pt. 1, pp. 92, 94, 1938). 
(M. S. KRISHNAN and K. Jacos). 


MAGROTA/BEDS Mieto ssugwils e IET eee oe Lower Pleistocene 

(India). 

H.M. Lamrı (Rec. Geol. Surv. Ind., vol. 78, part 1, p. 81, 
1949) proposed the name for a fairly thick series of sand-rocks 
and pink clays seen intervening between the Pinjor sand-rocks 
and Boulder Conglomerates of the Upper Siwaliks, in the 


K a sub-Himalayans. 
sigi (M.S. KrīsHNaN and K. Jacos). 


NAGTHAT SERIES oo. eae a ole dois Palaeozoic 
(India). 
J.B. Aupen (Rec. Geol. Surv. Ind., vol. 67, pt. 4, p. 368, 1934). 
Name Nagthat stage was given to a group of rocks consisting of 


178 
(Nagthat Series, continued) 


sandstones, arkoses, quartzites, grits, conglomerates, clay-slates 
and phyllites forming the uppermost stage of the Jaunsars in 
Dehra Dun and Tehri-Garhwal. The formation was originally 
mapped as Mandhalis by R.D. O.pHam. The rocks are well seen 
at Nagthat (30934’ : 77958’). AupEN in his later work (Rec. Geol. 
Surv. Ind., vol. 71, pt. 1, pp. 74-75, 1936) separated it from the 
underlying Chandpurs as a series and stated it to be certainly the 
equivalent of the Jaunsar series of Simla. He also drew atten- 
tion to the similarity between the Nagthat beds and the Tana- 
wals (Tanols) of Kashmir. 

(M.S. KrisHnan and K. Jacos). 


NAHAN (Nahun) STAGE ................. Middle Miocene 
(India). 


Named by H.B. Mepiicorr (Mem. Geol. Surv. Ind., vol. 3, 
pt. 2, p. 13, 1864) from the town and former state of Nahan (30°32’: 
77921’) for the rocks now distinguished as the lowest stage of 
the Siwalik series. Mrepticotr divided the Sub-Himalayan series 
into a lower, or Subathu stage, a middle, or Nahan stage, and 
an Upper, or Siwalik stage. The last two are now grouped in 
one as the Siwalik series, the Nahan being the lowest of the 
three stages in the series. C.S. Mipptemiss (Mem. Geol. Surv. 
Ind., vol. 24, p. 86, 1890) noticed the development of red shales 
in the lower part of the Nahan stage in the United Provinces as 
indicative of conditions resembling those under which the Sirmur 
beds were deposited, but no superposition of the two series 
(Sirmur and Siwalik) was seen, such as has been noticed by 
G. E. Prrerm (Rec. Geol. Surv. Ind., vol. 40, p. 188, 1910) in the 
north-west Punjab. G. E. Prnerm (Rec. Geol. Surv. Ind., vol. 55, 
p. 41, 1923) found in the upper part of the Nahans at Haritalyan- 
gar in the Simla Hill state of Balaspur the species Hyotherium 
chinjiense, which is characteristic of the Chinji zone (Torto- 
nian). This enables us definitely to correlate the Upper Nahans 
with the Chinji zone of the Salt Range. Prucrm correlates the 
lower portion of the Nahans with the Kamlial zone (Helvetian) 
of the Salt Range. He has traced these down through a series of 
beds containing fossil wood and Mastodon angustidens into a 
series of purple sandstones and clays, which he identifies with 
the Dagshais. Mepiicorr (Mem. Geol. Surv. Ind., vol. 3, pt. 2, 
p. 132, 1864) considered these latter beds as either Nahan or 
belonging to a series intermediate between the Sirmurs and the 
Nahans. These are probably the beds with red shales which 
Mipptemiss (quoted above) refers to the lower Nahans. 


The junction zone between the older Kasaulis and the 
younger Nahans is generally a thrust plane in some areas. In 


these areas it is possible that some of the rocks considered to be 
Kasaulis may be really Nahans. 


(T. H. Hortan, 1926; M.S. KRISHNAN and K. JACOB). 
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NALAGARH STAGE ... 2... .ccccccccveus Middle Miocene 
(India). 


See: SUTLEJ STAGE. 


NALLAMALAT SERIES. 82056) pa ee oo Prscembriat 


(India). 


Named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, p. 127, 
1872) from the principal range of hills in the Cuddapah district. 
One of the four series of the Cuddapah system composed of — 

for Cumpanr dates TAn oc ok ek 

(a) Bairenkonda quartzites ............ about 3,400 feet. 


(T.H. Hortan, 1926). . 


NAMMAL LIMESTONES AND SHALES ............ Eocene 
(Pakistan). 


The fourth of the five divisions of the Nummulitic rocks in 
the western part of the Salt Range proposed by E.R. Gre (Rec. 
Geol. Surv. Ind., vol. 69, p. 67, 1935) subsequent work has shown 
that this division which overlies the Patala shales (Ranikot) is 
of Laki age. The Nammal Limestones and shales comprise gray 
shales, marls and marly limestones. In the Patala Nullah section 
they consist of 200 feet of gray shales in the lower part succeeded 
by 200 feet of alternating limestones and shales which were 
originally included in this division, but E.R. Grr and P. Evans 
(Pal. Ind., vol. 24, 1937, p. 10) think that the Nammal division in 
the Patala nullah should be restricted to the lower 200 feet shales 
and the corresponding beds in the Nammal Gorge section. In the 
Nammal Gorge section, with the exception of a rich foramini- 
feral bånd, the marly limestones and gray shales are mostly un- 
fossiliferous. 

L.M. Davies (Pal. Ind., vol. 24, 1937, p. 10) records the 
following species of foraminifera : 

Nummulites atacicus, N. irregularis, N. subirregularis, N. 
lahirii, Assilina granulosa, Lockhartia tipperi, Discocyclina ra- 
nikotensis. 

(M. H. Kuan). 


NAMSANG STAGE daea aA n a Plio-Pleistocene 

(India). 

This stage was formerly referred to as Num Rong Khu stage, 
but as type section in the Mana Bum area about 35 miles ENE 
of Digboi, was found to include soft sandstones now referred to 
the Dihings, it has now been decided to name it after the Nam- 
sang river, a tributary of the Burhi Dihing, south of Digboi. See 
also Num Rong Khu stage and Tipam Series. 

(M. S. Krisunan and K. Jacos). 
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NANDYAL SHALES ..............-- Precambrian-Cambrian 
(India). 


The uppermost part of the Kundair series of the Kurnool 
system; so named from the most important village in the Kundair 
valley (15°29’ : 78°29’) by W. Kine (Mem. Geol. Surv. Ind., vol. 8, 
p. 42, 1872). They are mostly purple in colour and often calca- 
reous, gradually passing into the underlying Koilkuntla li- 
mestones. 

(T.H. Hortan», 1926). 


NAOGAON STAGE. ....cecacsans ai epekencher Lower Oligocene 
(India). 


Name Naogaon sandstone given by F. R. Matter (Mem. Geol. 
Surv. Ind., pt. 2, 1876), to well-bedded sandstones forming the 
scarp on which Naogaon (2794’ : 95°22’) village is built and which 
were included in his Disang series. P. Evans (Trans. Min. Geol. 
Inst. Ind., vol. 27, 1932) places the Naogaon sandstone as the 
lowest stage of his Barail series in Upper Assam and it is corre- 
lated with the lower part of the Laisong Stage of Central and 
Lower Assam. See also Barail Series. 


(M.S. KrisHnan and K. Jacos). 


‘NARBADA GRAVELS and ALLUVIUM ....... Pleistocene 
(India). 


The Narmada deposits (named after the river of that name) 
in the Harda plain are composed of reddish and brownish clays, 
with intercalations of gravel and with kankar (calcareous con- 
cretions). «Hard pans» of calcareous conglomerate are often 
found. The plains are about 100 feet above the bed of the Nar- 
mada, this representing the thickness of the deposits. Near Go- 
darwada, north of Mohpani in the Central Provinces, the allu- 
vium attains a thickness of over 500 feet and contains a lateritic 
gravel at the bottom. 

Between Hoshngabad and Narsinghpur the Narmada valley 
is 7 to 18 miles wide and a terrace is found 120 ft. above the bed 
of the river. The Pleistocene and Recent deposits here are over 
150 ft thick. The lowest beds are lateritic with lumps of hematitic 
iron-ore and pieces of Deccan Trap. The river has cut through 
the laterite; the Pleistocene deposits are later than the laterite. 

The basal beds of the Pleistocene are coarse, fairly hard 
conglomerates with intercalations of grey micaceous sand and 
pink silts, having a thickness of up to 10 or 11 ft. Elephas, Hexa- 
protodon namadicus and Bos have been found in these, as also 
Pre-Soan flakes and Abbevillean hand-axes. 

The conglomerate is succeeded by a red silty clay with lime 
concretions, having a thickness of 30 ft. This appears to be a 
river deposit, containing unrolled flakes and Palaeolithic tools. 

These are separated from the upper group of beds by a dis- 
conformity. Then follow red concretionary clays containing re- 
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mains of Bos namadicus, Bubalus palaeindicus, and Elephas na- 
madicus. A rich bone-bed in these yielded: Trionyx gangeticus, 
Ursus namadicus, Sus sp., Leptobos fraasi, Cervus, Rhinoceros, 
Hexaprotodon palindicus, Elephas namadicus, E. insignis, Stego- 
don ganesa, S. insignis, and some reptiles. This fauna is younger 
than Pinjor in age. Above these beds are found 30 to 70 feet of 
pink to brown clays with concretions, which have yielded early 
Palaeolithic flakes and cores of late Soan Type. Above these clay 
beds are brown coloured regur or «black soil». These contains 
small blades and scrapers of flint and jasper, of proto-Neolithic 


type. 


The laterite may be of early Pleistocene age. The lower 
group is correlated by Dr Terra (See H. De TERRA and T. PATER- 
son: Studies on the age in India, etc., Carn. Inst. Washington, 
Publ. No. 493, 1939; H. De TERRA and T. De CuarpiIn: Obser- 
vations on the Upper Siwalik formations, etc. Proc. Amer. Phil. 
Soc., vol. 76, 791-822, 1936). With the Boulder Conglomerate; the 
upper group with Potwar silts; and the black soil with the 
redeposited Potwar Silts and the Second Loess of N. W. Punjab. 
(See R. LypEKKER: Pal. Ind., ser. 10, vol. 3, 1864-66; also Rec. 
Geol. Surv. Ind., vol. 32, p. 199, 1905; Rec. Geod. Surv. Ind., vol. 35, 
p. 120, 1901 and Rec. G.S.I., vol. 43, p. 325, 1913). 

Lepidocyclina (Eulepidina) dilatata and L. cf. praemarginata are 


(T.H. Hortan, 1926). 


NARNSEBIESipe- si hen anaE due we Oligocene 
(Pakistan, India). 


Named by W.T. Bianrorp (Rec. Geol. Surv. Ind., vol. 9, p. 9, 
1876) from the Nari river in Sind. This formation underlies the 
Gaj (q. v.), and overlies the Khirthar series, and is usually re- 
garded as Oligocene (Lattorfian to Chattian) in age. According 
to E. VREDENBURG, a portion of the Makran series (q.v.) is of 
Nari age, (Rec. Geol. Surv. Ind., vol. 34, p. 89, 1906), while in 
north-west Baluchistan, the Kojak shales (q.v.) are a flysch fa- 
cies of the Naris. The Naris are characterised by Nummulites 
intermedius and N. vascus, and in Kachh, the equivalents of the 
Naris by N. clipeus, (see VREDENBURG, loc. cit., and W.F.L. 
NUTTALL, Ann. and Mag. of Nat. Hist., ser. 9, vol. 15, p. 661, 1925). 
Lepidocyclina (Eulepidina) dilatata and L. cf. praemarginata are 
also found in the Naris, (NuTTaLL, Ann. and Mag. of Nat. Hist., 
ser. 9, vol. 17, p. 330, 1926). The echinoidea (Schizaster baluchis- 
tanensis, Euspatangus rostratus, Breynia carinata, B. multituber- 
culata) are described by P.M. Duncan and W.P. Sranen (Pal. 
Ind., ser. 14, vol. 1, pp. 248, 270, 1884) and by E. VREDENBURG (see 
Rec. Geol. Surv. Ind., vol. 34, pp. 189 and 266, 1906) and charac- 
terise the Naris, while the first two have close relatives in the 
Shwezetaw Sandstone of Burma, the Padaung Clays with Lepi- 
docyclina elephantina probably indicate a horizon equivalent to 
the Upper Naris or the Chattian of Europe. The Naris contain 
a rich molluscan fauna, which is described by E. VREDENBURG 
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(Mem. Geol. Surv. Ind., vol. 50, 1925). Amongst the forms des- 
cribed may be mentioned Ostraea angulata, Pecten labadyei, 
Venus puerpera var. aglaurae, Euspirocrommium oweni. 


(G. de P. COTTER). 


The equivalent formations in India are found in Kachh 
(Cutch) see W. T. Branrorp, Rec. Geol. Surv. Ind., vol. 9, p. 20, 
1876). : 

(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


NARJI LIMESTONES .............. Precambrian-Cambrian 

(India). 

Named by W. Kinc (Mem. Geol. Surv. Ind., vol. 8, p. 70, 1872) 
from the village of Narji (Nerjee) in the Cuddapah district (14° 
39’ : 78935’). These limestones form the lower part of the Jamma- 
lamadugu series of the Kurnool system and are typically fine- 
grained grey, or buff-coloured limestones largely quarried in the 
Cuddapah district for building purposes, and suitable sometimes 
as lithographic stone. The Norjis are about 400 ft. thick. 


(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jaco). 


NARPUH SANDSTONES . « c<.. oecewces+ass Middle Eocene 
(India). 


These form one of the upper divisions of the Sylhet Lime- 


stones stage and consist of sandstones with subordinate calca- — 


reous bands totalling about 60 ft. in thickness. See also under 
Sylhet Limestone and Jaintia Series. 


(M.S. KRISHNAN and K. Jacos). 


NEEDLE SHALE STAGE 
(India). 


Within the Talchir series and overlying the Talchir Boulder 
bed are certain greenish shales, which usually break up into 
thin pencil like or prismatic fragments for which reason these 
are often called «needle shales». The shales are arenaceous, 
micaceous or calcareous. See also Gondwana System. 


(M.S. KrisHnan and K. Jacos). 


of Bee ee Upper Carboniferous 


NEQBOLUS. BEDS: aviv aie alee, Oe Cambrian 
(Pakistan). 


Originally described by A. B. Wynne (Mem. Geol. Surv. Ind., 
vol. 14, p. 86, 1877) as the Obolus or Siphonotreta beds. The name 
Obolus was replaced by that of Neobolus by W. Waacen (Pal. 
Ind., Ser. 13, p. 758, 1885) and the beds became known as the 
Neobolus Beds. These beds lie above the Purple sandstone (q. v.) 
and below the Magnesian sandstone (Jutana Sandy Dolomite) of 
the Salt Range, and contain a Cambrian fauna including Redli- 
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chia noetlingi, Ptychoparia richteri, Hyolithes wynnei, Orthis 
warthi, etc. Cambrian brachiopods were first found by A.B. 
Wynne, who however did not recognise their Cambrian age. Sub- 
sequently trilobites were discovered by H. Wartu (Rec. Geol. 
Surv. Ind., vol. 22, p. 193, 1889). The fauna was described by 
K. Repuicu (Pal. Ind., New Ser., vol. 1, mem. 1, 1899), and the 
section was further examined and described by F. NOETLING 
(Rec. Geol. Surv. Ind., vol. 27, p. 71, 1894). A lower Cambrian 
age was assigned, the trilobite Redlichia being regarded as most 
closely related to Lower Cambrian forms. This view has since 
been contested by C.D. Watcorr (Proc. Wash. Acad. Sci., vol. is 
p. 255, 1905) who regards the fauna as Middle Cambrian. (See 
Kussak Beds). 


The Neobolus beds comprise grey, greenish-grey and pur- 
plish fossiliferous shales and sandy shales, glauconitic, with 
sandstone and dolomite bands. Well marked grit and pebble beds 
are found at the base. They are 70-160 feet thick in the Eastern 
part of the Salt Range and about 200 feet in the trans-Indus 
extension. 

(G. de P. Correr; M. H. Kuan). 


NEHINEA BEDS ki aes eek es Upper Cretaceous 
(India). 


The Nerinea beds are composed of yellow, somewhat sandy 
limestones and sands with calcareous nodules and correspond to 
Wartw’s horizon F of the Pondicherry area (Rec. Geol. Surv. Ind., 
vol. 28, pp. 18, 1895). The beds were so named by Kossmat (Rec. 
Geol. Surv. Ind., vol. 30, p. 54, 1897) from the presence of large 
specimens of Nerinea. 


The limestones contain fucoid casts and the overlying sands 
contain Nautilus danicus, N. tamulicus, N. serpentinus, Cerithium 
karasurensis, Caryophyllia arcotensis, Cyclolites conoidia and 
abundant Orbitolites. 


Kossmat (loc. cit., p. 70) correlated the Nerinea beds with 
the Danian on account of the presence of Nautilus danicus and 
with part of the Niniyur beds in the Trichinopoly area. Some 
limestones of the « Nerinea beds» from the Pondicherry area 
have yielded Discocyclina and Nummulites which appear to 
have been mistaken by Kossmat for Orbitoides and Amphistegina 
(L. Rama Rao, Curr. Sci., vol. 8, No. 4) and which prove that the 
strata are of Paleocene age. The presence of Eocene in the Pon- 
dicherry area has also been pointed out by Furon and LEMOINE 
(Compt. Rend. Acd. Sci., vol. 207, 1424-1426, 1939) who disco- 
vered undoubted Nummulites in both the bore hole cores 
obtained from a depth of 150 metres. It is likely therefore that 
the Danian beds of the Pondicherry area continue intermittently 
to the Eocene. It is also likely that similar beds will be found 
below the Cuddalore sandstones in the Cauvery delta, east of 
Ariyalur, Niniyur and Tanjore areas. 
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The relative stratigraphic position of the Nerinea beds in the 
Pondicherry beds is shown below: 


Stage Beds Zone 


Paleocene 


F. Yellow, somewhat sandy limestones and 

sands with calcareous nodules. The lime- 
Nerinea Beds stones contain fucoid casts, while the 
overlying sands contain Caryophyllia, 
large gastropods and Nautilus. 


NINIYUR 


E. Shell limestone occurring as nodules and 
blocks in marly and sandy strata. Cy- 
clolites filamentosa abundant. Many fos- 


canine sils common to zones D. and E. 
D. Sandy shales with phosphatic nodules 
which often replace fossils. Trigonarca 
: galdrina characteristic. 

2 C. Loose blocks of fine grained calcareous 

< rock in soft marl. Anisoceras common. 
Valudavur or| B. Concretions in sandy matrix containing 
Anisoceras many of the fossils occurring in Zone C. 

Beds 


Whitish sands with large nodules con- 
taining only annelid tracks and den- 
dritic markings. No other fossils. 


For detailed discussion, see a recent publication by L. RAMA 
Rao (Proc. Ind. Acd. Sci., vol. 44, No. 4, pp. 222-229, 1956). 


(M. S. KRISHNAN and K. Jacos). 


NERJEE LIMESTONES ............ Precambrian-Cambrian 
(India). 


See: NARJI LIMESTONES. 


NEWER or OVERLYING TRAP Upper Cretaceous to Eocene 
(India). 


The name given by T. J. Newsotp (Journ. Roy. As. Soc., vol. 
9, 1844-1848) to the lava flows now generally known as the 
Deccan Trap. Newsoxp regarded the Trap as Tertiary in age 
(ibid., vol. 12, p. 84) formed between the deposition of the 
« freshwater limestone » (Lametas) and the development of la- 
terite. 


(T.H. Hotxtanp, 1926). 
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NILGIRI or MOUNTAIN GNEISS ............... Archaean 
(India). 


Proposed by W. Kine (Mem. Geol. Surv. Ind., vol. 16, p. 125, 
f. n., 1880) for rocks of the kind that prevail in the Nilgiris, and 
other high ranges of South India and Ceylon. These rocks were 
later described as the Charnockite series (q. v.) and are charac- 
terised by the constant occurrence in them of hypersthene and 
other pyroxenes; they are typically blue-grey in colour, slightly 
foliated, compact and fresh. They form the chief mass of the 
Nilgiris, Palnis, Travancore hills, Shevaroys and hills near St. 
Thomas’ Mount, Madras. For these rocks R.B. Foore afterwards 
used the term Salem gneiss (Mem. Geol. Surv. Ind., vol. 25, p. 30, 
1895). 
(T.H. Hortan, 1926). 


NIMADRIC SYSTEM odil ik nai Miocene-Pleistocene 
(Pakistan). 


Name given by R. van V. Anperson (Bull. Geol. Soc. Ame- 
rica, vol. 38, p. 673, 1928) to the tertiary freshwater deposits of 
north-west India (Attock, Rawalpindi, and Jhelum districts). It 
is usual amongst Indian geologists to separate the tertiary fresh- 
water rocks of this area into Murree series (q. v.) below, and 
Siwalik series (q. v.), but the term may be of use as a compre- 
hensive one, denoting the sum of both series. 


(G. de P. COTTER). 


NIMAR SANDSTONE .................. Upper Cretaceous 
(India). 


Named by P.N. Bose (Mem. Geol. Surv. Ind., vol. 21, 1884) 
and regarded as probably Lower Cretaceous in age. Regarded by 
H. B. Mepticotr (Mem. Geol. Surv. Ind., vol. 21, 1884, preface to 
part 2, pp. vi-viii) as part of the Upper Gondwana system of 
Jurassic age. These sandstones were afterwards shown by E. 
VREDENBURG (Genl. Report, Geol. Surv. Ind., for 1902-1903, p. 20) 
to be equivalent to the Bagh (Upper Cretaceous) beds. 

The Nimar Sandstones are now considered as the lowest 
division of the Bagh beds. They thicken when followed in a 
westerly direction and yield durable building material. 


(T.H. Hortan, 1926; M. S. KRISHNAN and K. Jacos). 


NIMBAHERA SHALES AND LIMESTONE ; 
(India). Precambrian Cambrian 


A conformable series of siliceous splintery shales below and 
limestone above belonging to the Semri series of the Vindhyan 
system; developed in the Chitor-Jhalrapatan area. The terms 
Nimbahera shales and limestone were used by the MrippLemiss 
and Jones, and first appeared in print in 1914 (Rec. Geol. Surv. 
Ind., vol. 44, part 1, p. 29). They are named from the district and 
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town of Nimbahera (24° 38’: 74941’) in the former Tonk State. 
See A.M. Heron (Mem. Geol. Surv. Ind., vol. 68, p. 78, 1936). 


(M.S. Krisunan and K. Jacos). 


NINIYUR BEDS aou naii acolo te cecum Upper Cretaceous 
(India). 


The upper-most beds of the Cretaceous formation, in the 
Trichinopoly district, included by H. F. BranroRrD in his Ariyalur 
(Arrialoor) group (Mem. Geol. Surv. Ind., vol. 4, p. 141, 1862). 
Named from a village (11° 16’ : 79°10’) in the Trichinopoly dis- 
trict. The fossils are mainly of Danian facies, and thus the beds 
have been separated as a higher stage from the Ariyalur (Upper 
Senonian) stage (H. LEvEILLE, Bull. Soc. Géol. Fr., 3rd Sér., vol. 18, 
p. 144, 1888, and F. Kossmat, Rec. Geol. Surv. Ind., vol. 30, 1897, 
pp. 67, 68, 81). The rocks of the Niniyur stage are grey, brown, 
ochreous and calcareous sands and shales in which are also found 
fragments of flint and chert containing algae. The Niniyur beds 
of the Trichinopoly area correspond to the Nerinea beds of the 
Pondicherry area. E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 36, 
pp. 195, 211, 1908) points out that these beds are, in part at least, 
equivalent to the Cardita beaumonti beds and Pab sandstones of 
the Baluchistan area, while there are indications a Maestrichtian 
age for a portion of the Ninniyur beds. L. Rama Rao (Pal. Ind., 
N. S., vol. 21, mem. (4), 1936) points out that the Niniyur rocks 
with Hercoglossa danica mostly correspond to the Danian and 
some of the lower members of this group on the evidence of 
their fossil content, may really be part of Maestrichtian stage. 
L. R. Rao and collaborators have in recent years studied the fossil 
content of the Niniyur beds. The nodular limestone at Athan- 
kurichi (Authencoorchy) contains a rich algal flora in which 
Parachaetetes asvapatii, Archaeolithothamnium lugeoni, Dasi- 
cladella savitriae, Acicularia dyumatsenae, Indopolia satyavanti 
have been identified. For a detailed discussion see L. Rama Rao, 
Proc. Ind. Acad. Sci., vol. 44, No. 4, pp. 208-229, 1956. 


(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 

NINNIYUR BEDS 
(India). 

See: NINIYUR BEDS. 


CARA tE. AE ae Upper Cretaceous 


NITHAHAR QUARTZITES AND BEDDED TRAP 
(India). Precambrian 


The lowest, of five local sub-divisions of the Alwar series. 
Named by C.A. Hacker (Rec. Geol. Surv. Ind., vol. 10, p. 86, 
1877) from a village (26° 58’ : 77° 1’) in the former Bharatpur State, 
Rajputana. Further details of the composition of this stage are 
given by A. M. Heron (Rec. Geol. Surv. Ind., vol. 48, p. 189, 1917). 
Consist of quartzites, with altered dolerites, tuffs and agglomerates 


| 
| 
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near the middle of the stage, which is 3 500 feet in thickness, and 
rests unconformably on the Aravallis. 


(T. H. Hortan, 1926). 


NELE BGIMESTONE TNS. AEn ess edie % Middle Triassic 
(India). 


F. NoerrTLING uses this term (Lethea geognostica, 2nd Theil, 
Das Mesozoicum, Bd. 1, Trias, 1905, p. 140) for the beds at the 
base of the Muschelkalk in the Spiti and Kumaon Himalaya. 
The Niti pass (30° 58’ : 79° 56’) is in the Kumaon Himalaya. For 
similar beds the term Nodular Limestone (see Table under 
Juvanites beds) was used by H.H. Haypen in Spiti (Mem. Geol. 
Surv. Ind., vol. 36, p. 67, 1904). C. DIENER uses the term in the 
sense used by NoerrLING throughout his memoir on the Trias of 
the Himalaya (Mem. Geol. Surv. Ind., vol. 36, pt. 3, 1912). 

The stratigraphic position of the Niti Limestone in the Triassic 
section of Painkhonda is shown below: 


Feet 
Lias Megaloden Limestone (in part) 1,500 ? 
Upper | Megalodon Limestone (in part) ...... 500 
Quartzite series with Spirigera ma- 
MCN SS recs ee T E axe ho Oe 250 


Middle Sagenite or Anodontophora Beds: 
Brown limestones with Anodonto- 
PHa TESDA s.e occ si ance ests 160 


Earthy limestones with Spiriferina 
griesbachi passing down into calca- 
FOOUSESHAICS ot tests E 320 


Halorites Beds: Massive grey lime- 
Lower stones with numerous cephalopods, 
especially Halorites procyon and 

other species «hr ee aa wing we Oe 200 


Noric 


Nodular and slaty limestone with Pro- 
clydonautilus griesbachi ........... 100 


Halobia Beds : Black flaggy limestones, 
shales, massive earthy grey lime- 
stones and dolomites passing up 
into micaceous shales: with Halobia 
Carnic CE A OMAR AAA settle «WE AF cand a: 800 


Traumatocrinus Beds: Black flaggy 
limestones with shale partings, with 
Traumatocrinus and Daonella indica 10 
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Passage Beds (shalshal). Thin bedded 
Ladinic concretionary limestone with Dao- 
nella indica, Spirigera hunica ..... 20 


Upper Muschelkalk Limestone with 
Ptychites- rigger se.. eeec enantio aik 20 


Spiriferina stracheyi beds with Keyser- 
lingites sien ert ar erse teers 3 


Niti Limestone-Hard nodular lime- 
SCOT CS ente seagate aie: vasanenche a A 60 


Shaly limestone with Rhynchonella 
griesbachi and Sibirites prahlada .. 3 


Hedenstroemia Beds: Thin bedded 
grey limestone with shale partings, 
with Flemingites rohilla and Pseu- 
domonotis himaica near the top ... 25 


Muschelkalk 


Grey limestone- no determinable fossils 5 


Meekoceras Bed- Dark concretionary 
limestone with Meekoceras varaha 


and- M. aiarkhamik .othisenseae. hows nf 
Lower Trias Dark blue shales -Unfossiliferous ... 18 
Dark limestone with Otoceras wood- 
wardi and Ophiceras tibeticum .... 0,5 


Dark hard clay with concretions con- 
taining Episageceras dalailamae and 


Ptychettes schetblert, on... oo sone oe 1,9 
Dark blue limestone with Otoceras 
woodwardi and Ophiceras sakuntala 1 
Permian Prodvctus’ Shales*.. CONT os dae cae 


For comparison see also table showing the Triassic section in 
Spiti under article Juvavites beds. 


(T. H. Hotranp, 1926; M.S. KRISHNAN and K. Jacos). 


NODULAR LIMESTONE 
(India). 


Name used by P.N. Bose (Mem. Geol. Surv. Ind., vol. 21, 
mem, 2, p. 36, 1884) for the lowest of his three sub-divisions of 
the marine Cretaceous formation of Bagh (q.v.).. He regarded the 
formation as of the same age as the Gault and the South Indian 
Utatur Stages, but the evidence was admittedly imperfect. 


ee eR a rte ee Cretaceous 
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G. W. CHPLONKER (Proc. Ind. Acad. Sci., vol. 6, p. 60; Ibid., vol. 9, 
p. 236; 1937-1939) describes a few echinoides from the Nodular 
limestones horizon and considers the fauna as entirely different 
from South Indian Cretaceous. 

The Trias term Nodular limestone has also been, used in a 
definite stratigraphical sense by H. H. Haypen (Mem. Geol. Surv. 
Ind., vol. 36, p. 67, 1904) for some beds at the junction of the 
Trias and Muschelkalk in the Spiti Himalaya. 


See: NIKI LIMESTONE and also Table under JUVAVITES BEDS. 


NONGKULANG HILL SERIES ............. Upper Eocene 

(India). 

H. H. Gopwrn-Austin (Journ. As. Soc. Beng., vol. 38, part 2, 
p. 12, 1869) recognised marine beds overlying unconformably the 
Eocene beds in the Khasia hills of Assam. The fossil contents 
studied by SPENGLER (Centr. Min. Geol. Pal., 1915, p. 623) include 
Clypeaster sp., Euspatangus cf. rostratus and Schizaster sp. (see 
Pal. Ind., new ser., vol. 8, No. 1, p. 67, 1923) is regarded by 
E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, p. 333, 1921) as 
of Nari (q.v.) age or Oligocene. The series has since then been 
included in the Kopili stage of P. Evans (Trans. Min. Geol. Inst. 
Ind., vol. 27, 1932) and is now no longer in usage. 


(T. H. Hotzanp, 1926; M.S. KRISHNAN and K. Jacos). 


NUMMULITIC LIMESTONE SERIES ............. Miocene 
(Pakistan). 


See: MURREE SERIES. 


NUMMULITIC SHALES: v2.0 cess ce wees es Middle Eocene 
(Pakistan). 


See: CHHARAT SERIES. 


NUM RONG KHU STAGE. 2.0.5 . os cere ss oona a we Miocene 

(India). 

P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, p. 233, 1932). 
Name given to sandstones with lignite conglomerate beds, over- 
lying the Girujan clays in the Num Rong Khu hills (27° 36’: 
96° 10’) in Assam. It is mostly arenaceous, but sandy clays and 
clays occur at intervals. It forms the uppermost part of the 
Tipam series. This stage is now referred to as Namsang stage 

- which please refer. See also Tipam series. 


(M.S. KrisHnan and K. Jacos). 


PROS BEDS acaden ea aian Meneses Matus he ote Cambrian 
(Pakistan). 


See: NEOBOLUS BEDS. 


190 


OLDER METAMORPHICS ........----s+eeeeeeee Archaean | 


(India). 
See: BIHAR TRANSITIONS. 


OLIVE (SERIES |. eI eh 3 et oe eee Cretaceous | 


(Pakistan). 
Name used by A.B. Wynne (Mem. Geol. Surv. Ind., vol. 14, 


p. 104, 1878) for the Cardita beaumonti beds of the Eastern Salt | 


Range. With the Cardita beaumonti beds WYNNE seems to have 
included boulder beds belonging to the much older Speckled 
Sandstone series (WaacEN, Rec. Geol. Surv. Ind., vol. 19, p. 22, 
1886; Warts, Ibid., vol. 20, p. 117, 1887). See Conularia beds. 


(T.H. Hortan, 1926). 


OLIVE SHALES? A aa 2s ss Precambrian-Cambrian 
(India). 


J.B. Aupen (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 157, 
1933). Fine grained olive green shales with cuboidal or pencil 
fracture, occurring at the base of the Kheinjua stage of the Semri 
series of the Vindhyans in the Son valley. A.K. GuosH and 
A. Bose (Sci. and Cult., vol. 15, p. 330, 1950) figured pieces 
of woody elements and a single small spore from the Olive Shales. 
The term Olive Shales has also been used in a definite strati- 
graphical sense by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 38, 
pp. 199, 1901) to describe the Cardita beaumonti beds of Sind and 
parts of former Kalat States, Baluchistan (see below). 


(M. S. KrisHnan and K. Jacos). 


OLIVE SHALES 
(Pakistan). 


E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 38, p. 199, 1909) 
gave this name to the Cardita beaumonti beds of Sind and parts 
of Kalat State (Baluchistan) on account of their colour. They 
are occasionally interbedded with volcanic ash and are best deve- 
loped south of Karu (27° 44’ 30” : 67910’) in the Jhalawan Dis- 
trict of Kalat State, Baluchistan. Ammonites are common fossils 
in these shales. 


Sie ink Besa Wangs 6 «, T E S Cretaceous 


(M. H. Kuan). 


OMPHALOCYCLUS BEDS 
(Pakistan). 


See: DUNGHAN LIMESTONE. 


a E E Upper Cretaceous 


OOTATOOR PLANT. BEDS recen are noan A Jurassic 
(India). 


See: UTATUR PLANT BEDS. 
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OPHICERAS BEDS or ZONE .............. Lower Triassic 
(India). 


Name applied by H.H. Haypen and A.v. Krarrt from the 
characteristic Ammonoid genus to the second fossiliferous zone 
of the Lower Trias of Spiti, which is however, so intimately con- 
nected with the overlying Meekoceras beds as to be almost indis- 
tinguishable. For a summary of the data and literature see 
C. Diener, Mem. Geol. Surv. Ind., vol. 36, pp. 18-20 and 45, 1912. 
See also Table under Juvavites beds. 

(T.H. Hortan, 1926). 


OPHICERAS TIBETICUM (Zone of ...) ...... Lower Triassic 
(India). 
See: OTOCERAS BEDS and also Table under NITI LIMESTONE. 
OPHICERAS SAKUNTALA (Zone of ...) .... Lower Triassic 
(India). 
See: LILANG SYSTEM. 
ORBITOLINA LIMESTONE...........:<; Upper Cretaceous 
(India). 


Cretaceous limestone containing fragmentary fossils of Orbi- 
tolina, described by H. H. Haypen from Chitral (Rec. Geol. Surv. 
Ind., vol. 45, pt. 4, p. 279, 1915). The limestones were also reported 
from northern Kashmir and the fossils were identified as Orbi- 
tolina by H. Dovuvitté in 1926 (Rec. Geol. Surv. Ind., vol. 58, p. 349, 


1926). 
(G. de P. COTTER). 
OSTREA. ALTERNATIONS D. ateen iee Middle Eocene 
(Pakistan). 
See: CHHARAT SERIES. 
Er OER ELS A ore aaas n anan te ELER aa Lower Triassic 
(India). 


The name Otoceras was given by C.L. GRIESBACH to a new 
genus of Ammonites found by him in the Central Himalaya of 
Kumaon (Rec. Geol. Surv. Ind., vol. 13, p. 105, 1880) in beds 
which he correlated with the Campil or Upper Werfen beds of 
Europe. These beds were included in the Triassic system, but 
were regarded as passage beds in a conformable sequence from 
Permian to Trias (Rec. Geol. Surv. Ind., vol. 22, p. 166, 1889 ; 
Mem. Geol. Surv. Ind., vol. 23, pp. 68 et seq., 1891). W. WAAGEN 
(Pal. Ind., vol. 13, part 4, pp. 215, 232, 1891) correlated the beds 
containing Otoceras with those of Djulfa, regarding them as tran- 
sitional between the Palaeozoic and Mesozoic, but on the Palaeo- 
zoic (Permian) side of the boundary. E. v. Mossısovics (Sitzungsb. 
kais. Akad. Wiss. Wien, vol. 101, part 1, p. 377, 1892) considered the 
fauna to be distinctly Triassic pointing out that the Otoceras of 
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the Djulfa beds represented a lower stage in the development 
of the genus. C. Diener (Pal. Ind., ser. 15, vol. 2, pt. 1, pp. 168- 
172, 1897 ; Ibid., t. 15, vol. 16, mem. No. 1, p. 169, 1909 ; Central- 
blatt f. Min., 1900, p. 1; 1901, pp. 513, 655 ; 1905, p. 1; Mem. Geol. 
Surv. Ind., vol. 36, p. 42, 1912) gives evidence in favour of re- 
garding the Otoceras beds as Triassic, in opposition to the views 
of A. von Krarrt (Centralblatt f. Min., 1901, p. 275) and F. Nor- 


TLING (Centralblatt f. Min., 1900, p. 216; Neues Jahrb. f. Min., | 


Beilagebd., vol. 14, p. 467; Lethea Palaeozoica, vol. 2, p. 656, | 
1902, Neues Jhrb. f. Min., vol. 18, Beilage Bd., pp. 546, 552), | 
who regarded the beds as Permian. A Brrrner corroborated | 


DIENER’s views by an examination of the lamellibranch fossils 


(Pal. Ind., ser. 15, vol. 3, part 2, p. 74, 1899), and a full discussion | 


of the case is given by Diener in Mem. Geol. Surv. Ind., vol. 36, 
part 3, pp. 42-55, 1912, where new evidence is given to show that 


the Otoceras beds are equivalent to the lowest division of the | 


Werfen (Lower Seis) beds. The boundary of the Permian and Trias | 


would thus be drawn between the Otoceras beds and the Kuling 
shales in the Himalaya, and between the Chidru stage and Lower 


Ceratite limestone in the Salt Range, that is, a horizon equi- | 


valent to the line between the Bellerophonkalk and Lower Seis 


beds in the Eastern Alps. As the beds lie in a perfectly conform- | 


able sequence according to every observer who has seen them 
in the field, the question is one of small importance. F. NOETLING 
(Neues Jahrb. f. Min., vol. 18, Beilagebd., 1904, pp. 546, 552) dis- 
tinguishes the following three zones among the Otoceras beds of 
Painkhanda : 

3. Zone of Ophiceras tibeticum Griesb. 

2. — Episageceras dalailamae Dien. 

E — Otoceras woodwardi Griesb. 
C. Diener (Centralblatt f. Min., 1905, p. 2; Pal. Ind., t. 15, vol. 6, 
mem. No. 1, pp. 165, 166, 1909) objects to an artificial division 
into separate zones of a perfectly uniform fauna ; he points out 
that Ophiceras tibeticum is not restricted to the top layer, Oto- 


ceras woodwardi is not confined to the base, while Episageceras 
dalailamae is found in the main layer of O. woodwardi and the 
overlying shales. Dener thus regards the whole bed as one zone, 


that of « Otoceras woodwardi and Ophiceras sakuntala ». In 1913, 
H. S. Bron discovered Otoceras near the Kolahoi peak in Kashmir 
(Rec. Geol. Surv. Ind., vol. 44, p. 39, 1914) H.S. Bron writes. 
« About 20ft. above the base of the black shales» (i.e. the 
local representatives of the Lower Triassic shales) «there is 
a layer of calcareous nodules from which many specimens of 
Otoceras have been obtained associated with almost all the other 
members of the fauna of the Otoceras beds of the Central Hima- 
laya... Some thirty feet above the Ootoceras layer there is another 
fossiliferous horizon characterised by Ophiceras from which one 
specimen of Otoceras was also procured, but the rest of the black 
shale division seems to be barren. A surprising element in the 
fauna of the basal Otoceras layer is furnished by the presence 
of the genus Productus, of which three specimens have been 
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obtained... » The present accepted classification of the Lower 
Triassic beds of the Himalayas is shown in Tables under Juvavites 
beds and Niti shales. Otoceras beds are now considered to be 
the basal beds of the Triassic. 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 


OTOCERAS WOODWARDI (Zone of...) ...... Lower Triassic 
(India). 


See: OTOCERAS BEDS. 


Sear Gren eae wa Precambrian-Cambrian 
(India). 


Named from the large village of Owk (Auk) (15° 12’ : 7897’) 

in the Kurnool district by W. K1ne (Mem. Geol. Surv. Ind., vol. 8, 

p. 67, 1872). Typically white or buff-coloured, non-calcareous 

shales shading into purple and brown forms. The Auk shales 

form the upper part of the Jammalamadugu stage of the Kurnool 
series. 

(T.H. Hortan, 1926). 


12S TRY eSB ARB ig O's 1 OS yl ie epee pe Eea s E eiaa AE ee Cretaceous 
(Pakistan). 


Name used by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 35, 
p. 117, 1907) for a thick formation mainly of coarse sandstones 
in the Pab range in the Jhalawan district of the State of Kalat, 
Baluchistan. They correspond in age with the Cardita beaumonti 
beds of Sind which E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 36, 
p. 192, 1908) regards as Maestrichtian reaching to Lower Danian. 
Beds of this age occur also in the Suleiman range (Rec. Geol. 
Surv. Ind., vol. 36, p. 241, 1908), and probably in the Kampa 
system of Tibet (Ibid., pp. 189, 196). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PACHMARHI BEDS or STAGE .......... Upper ? Triassic 
(India). 


Name given by H.B. Mepiicorr (Mem. Geol. Surv. Ind., 
vol. 10, p. 155, 1873), to the lowest beds of the Mahadeva series 
(q.v.). They overlie the Bijori beds of Raniganj (Upper Permian) 
age, and underlie the Upper Triassic Denwa beds. C.S. Fox and 
H. CrooksHANK state that they are downward extension of the 
Denwa clays (Mem. Geol. Surv. Ind., vol. 58, p. 172, 1931) that 
is to say, they are more close in age to the Denwas than to the 
Bijoris. H. CrooxsHank (Mem. Geol. Surv. Ind., vol. 66, p. 238, 
1936) found a few branchlets and a badly preserved rachis of 
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(Pachmarhi beds or stage, continued) | 
| 
some fern near Dorni (22° 27’ : 78° 46’) which are similar to fossil | 
fragments picked up in a number of places in the Denwas, but | 
differ from anything in the Bijoris. In the total absence of iden- | 
tifiable fossils, the age may be regarded as Upper Triassic. They | 
form the lowest beds of the Upper Gondwanas in the present | 
accepted scheme of classification. 

The Pachmarhis attain a thickness of about 2,500 ft and 
consist of coarse grained red and buff sandstones with some red | 
clays near the base and top. There are also layers of hematitic | 
clay and platy veins of hard dense ferruginous matter. 


(M. S. KrisHnan and K. Jacos). | 


PARHAY SERIES 50 oo eo eens cae Precambrian (2) | 
(India). 


Name used by W. Kine (Mem. Geol. Surv. Ind., vol. 18, | 
pp. 164, 209, 1881) for the probable equivalents of the Cuddapahs | 
in the Godavari valley. Named from the village of Pakhal (179 58’ : | 
80° 1’), which stands near the western boundary of the Pakhal 
series at its junction with the proved Archaean gneisses. The | 
system is divided into: | 

2. Albaka stage 5 000 feet. 
1. Pakhal stage 5 000 feet. | 


The Pakhal stage comprises basal conglomerates resting on l 
the gneisses and overlain by siliceous limestones and thick gene- | 
rally flaggy slates. The limestones are usually metamorphosed to | 
tremolitic marble. The Albaka stage comprises sandstones and | 
quartzites with a few slate bands. 


According to C. Manaprvan (Proc. 36th Ind. Sci. Congr., 
Presidential Address, pp. 69-74, 1949) the crystalline limestones, 
banded ferruginous rocks and the schistose rocks of this series | 
recall the Archaean succession in Singhbhum and Gangpur. The | 
rocks have been intruded into by granites which have formed 
composite gneisses as well as hybrid types. The phyllites have 
been converted into andalusite-mica schists and garnet-kyanite- 
staurolite mica-schists. Copper mineralisation is found in the 
Singareni area, as indicated by old workings. Pegmatites and 
quartz veins traverse the Pakhals. All these go to prove their 
Dharwarian age, in the opinion of C. MAHADEVAN. 


(T. H. Hortan, 1926; M. S. KRISHNAN and K. Jacos). 


BALAMODU TRAP (55.54. 4. re ee Precambrian 


(India). 


One of the two main trap-flows in the Cheyair series of the 
Cuddapah system. Named by W. Kine (Mem. Geol. Surv. Ind., 
vol. 8, p. 198, 1872) from the village of Palamodu (14° 56’ : 77° 58’) 
and described by P. Laxe (Rec. Geol. Surv. Ind., vol. 23, p. 260, 
1890) as a dolerites without olivine. 


(T. H. Hortan, 1926). 
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RAISANDAIISTAGE Sik ais. ok vce RR ee UT Miocene 
(India). 


D.N. Wania (Mem. Geol. Surv. Ind., vol. 51, pp. 191, 273- 
275, 1928). Older of the two divisions of the Lower Siwaliks of 
Poonch, named after Palandri (33° 43’: 73°41’). Composed of 
about 4000 feet of pebbly sandstones and purple clays overlain 
by the Mang stage (q.v.). The fossils include Aceratheriwm, Cro- 
codilus, Chelonia and plant remains. See also Rec. Geol. Surv. 
Ind., vol. 74, pp. 72-73, 1941. 

(M.S. KRISHNAN and K. Jacos). 


RE OEDS OEE TET ees Pee ee eee es Upper Permian 
(India). 


« The name of the village in South Rewa near Birshinghpur 
railway station on the Katni-Bilaspur branch of the Bengal 
Nagpur Railway. The name had previously been used by T. W. H. 
HucuHEs in a table of strata and indicated a geological horizon 
roughly corresponding to the Raniganj series. Subsequently the 
name never discussed, was discarded and the beds concerned 
placed by Hucurs in the Supra-Barakars and then placed by 
FEISTMANTEL in his Transition series or middle Gondwanas. The 
beds concerned include those of Daigaon, Karkuti, etc., near Pali 
which have been found to contain Glossopteris, Schizoneura, Ver- 
tebraria, and similar fossils of the Damuda group. The beds were, 
because of a lithological consanguinity, considered the same as 
those of Parsora where Daneopsis, Cladophlebis and Thinnfeldia 
have been found. It was thought that these beds as a whole were 
one series and that a « passage » flora had been discovered. It is 
now thought that two separate rock series are involved. The beds 
at Parsora constitute the Parsora stage and belong to the Upper 
Gondwanas while the beds with the Damuda flora are called the 
Pali or Daigaon beds and regarded as the equivalent of the 
Kamthi or Raniganj series and grouped in the Lower Gondwanas. » 
C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, pp. 172-173, 1931). 


(M. S. Krisunan and K. Jacos). 


1290 SOF gS 2 0S Oe ee Precambrian-Cambrian 
(India). 


One of the stages recognised by H. B. Mepticotrr (Mem. Geol. 
Surv. Ind., vol. 2, p. 6, 1869) in his Semri (afterwards Lower 
Vindhyan) series in Bundelkhand. From the Palkua hill (24° 30’ : 
79°50’) in Chattarpur State. 

(T.H. Horan, 1926). 


PACEMA US Su ZONE r: u Aana ae e a i a E S Upper Jurassic 
(India). 
See: KATROL SERIES. 
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PALMOXYLON BEDS ..........+--++-- Middle Cretaceous 
(India). 
See: UMIA BEDS. 

PALNAD BEDS (or SERIES) ........ Precambrian-Cambrian | 
(India). | 


Name used by W. Kne (Mem. Geol. Surv. Ind., vol. 8, p. 107, | 
1872) for rocks lithologically resembling the Kurnools in the | 
Palnad and adjoining districts of Hyderhabad : according to a foot- | 
note (Ibid., p. 115), R. B. Foote considers these rocks as belong- 
ing to the Cuddapahs. A.M. Heron (Journ. Hyd. Geol. Surv., | 
vol. 5, part 1, p. 99, 1947) suggests that they « might be equi- 
valent to the pause in deposition and period of erosion between 
the Cuddapahs and the Kurnools and the Kurnools themselves ». 
C. Manapevan (Proc. 36th Ind. Sci. Cong., Presidential Address, | 
p. 69, 1949) states «there does not seem to be any formidable | 
difficulty... in considering the Palnads as homotaxial with the | 
Kurnools and later than the uppermost Cuddapah beds and sepa- | 
rated from the latter by a recognisable disconformity. » See also | 
M. Srrrama Rao (Rec. Geol. Surv. Ind., vol. 83, part 2, p. 459, | 
1953). Some authors prefer the nomenclature Palnab series (See | 
M. S. KrisHnan, Geology of India and Burma, 1956, p. 203). 


(T.H. Horano, 1926; M.S. KRISHNAN and K. Jacos). | 


A prominent limestone formation distinguished by H. H. Hay- | 
DEN (Rec. Geol. Surv. Ind., vol. 45, pp. 299, 303, 306, 307, etc., | 
1915), in the Pamir. Precise age, doubtful, but probably upper | 
Paleozoic and/or Lower Mesozoic, overlying the Sarikol Shales. | 
The limestone «appears to be a northward extension of the | 
Kioto (limestone) which in parts it resembles ». That the Pamir | 
Limestone, like the Kioto, trespasses into beds containing the 
Jurassic ammonites such as Perisphinctes». (Man. Geol. Ind., 
vol. 2, 3rd. Ed. in the press.). 


(T.H. Hotranp, 1926; M.S. KrisHnan and K. Jacos). 


PAMIR LIMESTONE ............ Upper Palaeozoic-Jurassic | 
} 


PANCHET SERIES, or STAGE ............ Lower Triassic 
(India). Lower Triassic 


Name given by W.T. Bianrorp (Mem. Geol. Surv. Ind., 
vol. 3, p. 29, 1861) to a series of rocks overlying the Damuda 
Series (q.v.) in the Raniganj Coalfield, and exposed on Panchet 
Hill (23° 37’ : 86° 49’). The top of Panchet Hill consists however 
of conglomeratic and other beds, which Bianrorp called « Upper 
Panchets » but which he recognised to be separate from the 
Panchets proper, and regardedas referable to the Mahadevas 
(q.v.). In his memoir above quoted the term Panchet group 
(group being used in our modern sense of series) refers to the 
Panchets proper, and excludes the conglomeratic cap of Panchet 
Hill. The restricted sense of the term was adopted by R.D. OLD- 
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HAM (Manual of the Geology of India, 2nd ed., p. 170, 1893). In 
the restricted sense the Panchets appear to cover the Lower 
Trias, characterised by the presence of Glossopteris and Schizo- 
neura, but the absence of Gangamopteris and of Sphenophyllum 
which characterise the Damudas below. Besides these plants, 
several species of Stegocephalia and of reptiles occur at Deoli in 
the Raniganj Coalfield; amongst these the genus Pachygnathus 
(P. orientale) is probably the same genus as the South African 
Lystrosaurus, which here characterises the Lower Trias. G. de P. 
Correr (Rec. Geol. Surv. Ind., vol. 48, p. 28, 1917) accepts a 
lower Trias age for the Panchets, H.C. Das Gupra however argues 
(Journ. Asiat. Soc. Bengal, vol. 24, p. 473, 1928) that the Panchets 
may be as old as Upper Permian, stating that the presence of a 
stegocephalian with vomerine teeth discovered by himself is more 
characteristic of the Permian. This view has some support from 
the discovery of Amblypterus (Rec. Geol. Surv. Ind., vol. 63, p. 207, 
1930) in the basal beds of the Panchets. C.S. Fox (Mem. Geol. 
Surv. Ind., vol. 58, pp. iii and 173, 1931) excludes the conglo- 
merates which cap Panchet Hill from the Panchets and suggests 
that these conglomerates are either to be correlated with the 
Maleris or some part of Mahadevas, or alternatively may be of 
the same age as the Durgapur Beds which last from the presence 
of dicotyledonous wood in them have been assumed to be of 
Tertiary age. 


(T.H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 


PATS O UT BN PCS sinepes Precambrian-Cambrian 
(India). 


See: PANIAM STAGE. 


SPAN ON OAR OGLA TES Sat". SR. APT OA. Silurian 
(India). 


An unfossiliferous, mainly slaty, series of rocks in Ladakh, 
named by R. LYDEKKER (Rec. Geol. Surv. Ind., vol. 13, p. 32, 
1880) from the Pangong lake (33° 45’: 78°45’) and thought to 
be Silurian in age (loc. cit., p. 57) from their relation to the 


supposed Carboniferous limestone. 
(T.H. Hortan, 1926). 


PANIAM (Paneum) STAGE ........ Precambrian-Cambrian 
(India). 


Named by W. Kme (Rec. Geol. Surv. Ind., vol. 2, p. 7, 1869 ; 
Mem. Geol. Surv. Ind., vol. 8, pp. 40, 52, 1872) from the village 
of Paniam (Panem) (15° 31’: 78° 21’) in the district of Kurnool. 
One of the series in the Kurnool system distinguished by being 
composed of coarse, rusty « Plateau Quartzites below, covered 
by finer-grained, more compact, white sandstones. Named also 
from their mode of weathering, the Pinnacled Quartzites. 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 
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PANJAL SYSTEM .. Upper Carboniferous (?) - Upper Triassic 
(India). 


Originally applied by R. LypEKKER (Rec. Geol. Surv. Ind., 
vol. 11, p. 34, 1878) to the great slaty and volcanic series of the 
Kashmir valley. Afterwards (Mem. Geol. Surv. Ind., vol. 22, 
p. 211, 1888) used «to denote all the rocks below the Kuling 
series, and above the metamorphics» in the Kashmir region. 
Named from the Pir Panjal (loc. cit., p. 213). The boulder-beds 
in this system were regarded as equivalent to those of the Blaini 
stage in the Simla area. The system is probably of a very com- 
posite character as instituted by LypEKKER and subsequent work 
has thrown much light on the stratigraphy of the area. The term 
Panjal system is no longer in usage. 


(T.H. Hortan, 1926; M.S. KrisHnan and K. Jacos), 


PANNA SANDSTONE .............. Precambrian-Cambrian 
(India). 


The name applied by H.J. Carter (Geol. Papers, 1857, p. 
674) to the lowest of three divisions of his « Oolitic Series (q. v.), 
from the town of Panna (24°43’ : 80°11’) in Bundelkhand. Strata 
of various ages were included in this sub-division including so- 


me of those grouped by the Geological Survey with the Vindhyan | 


system. | 
(T.H. Horan, 1926). | 
PANNA SHALES orje esainentien Precambrian-Cambrian 
(India). 


Lowest stage according to F. R. Marrers classification (Mem. 


Geol. Surv. Ind., vol. 7, pp. 27, 28, 1869) of the Rewah series in | 


the Upper Vindhyan system. Named from the capital of former 
Panna State (22° 43’: 80°11’) in Bundelkhand. Red and greenish | 
shales, separated from the similar Jhiri shales by the (local) © 
Lower Rewah sandstone, which is absent at Panna, so that there | 
the two shales are indistinguishable. (Rec. Geol. Surv. Ind., vol. 33, _ 


p. 257, 1906). 


(T.H. Hortan, 1926). 


PANOBA SHALES 
(Pakistan). 


Name given by F.E. Eames (Quart. Journ. Geol. Soc., Lon- 
don, vol. 107 (2), pp. 167 and 169, 1952) for beds (maximum 
thicksness 330 feet) underlying the Shekhan limestone (q. v.) 
and consisting of olive green splintery shales, sandy in places 
with occasional thin bands of a yellow brown calcareous sandy 
shale or very fine grained sandstone. The type section is about 
Y% mile South of Panoba village in Kohat District, N.W.F.P. 

Panoba Shales include the green clays described by A.B. 
Wynne (Rec. Geol. Surv. Ind., vol. 12 (2), p. 108, 1879), the 
upper part of C. L. GrREIsBacR’s group f.l. (Rec. Geol. Surv. Ind., 


T N re E EA ee Lower Eocene 
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vol. 25, (2), p. 102, 1892), the major part of E. H. Pascor’s group 
2 (e2?) and the whole of his group (3) e2° (Mem. Geol. Surv. Ind., 
vol. 50, (3), 1920), E. Parson’s group 3 « Green Shales» (Journ. 
Inst. Petr. Techn., vol. 12, No. 58, p. 452, 1926); F. E. Eames and 
E. R. Ger’s « Green Clays and shales » and L. M. Davs’ (Journ. 
Asiatic Soc. Bengal, N.S., vol. 20, p. 207, 1924) numbered bed 
«11» in the Shekhan nullah. Excepting an Assilina bed near the 
top at Panoba, Gada Khel and in the Shekhan Nala area there 
are no large fossils in the Panoba Shales. 
(M. H. Kuan). 


TOPA Crete SERIES oc ces ccc eoa sce Kedai Precambrian 
(India). 


Named by W. Kinc (Mem. Geol. Surv. Ind., vol. 8, p. 127, 
1872) from the river Papaghni (Paupugnee) (14°20’ : 78°29’), 
which joins the Penner to the north-west of Cuddapah town. It 
is the lowest series in the Cuddapah system, composed of — 

(oOpvanmpalli: slates is .o8. a d eae 

(a). Gulcheru quartzites~ 2. aaas k oe about 4,500 feet. 


(T.H. Hortan, 1926). 


DOOM GY EAD S a ES a ee re ee ee Precambrian 
(India). 


The lower of two divisions of the Gwalior system recognised 
by C. A. Hacker (Rec. Geol. Surv. Ind., vol. 3, p. 34, 1870). Com- 
posed of quartzitic sandstone and shales resting without distur- 
bance on the eroded surface of the Bundelkhand gneiss. Named 
from a village (26° 3’ : 78° 6’) in the Gwalior State. The series is 
up to 200 ft thick. 


(T.H. Hotranp, 1926; M.S. Krisunan and K. Jacos). 


PARA LIMESTONE and PARA STAGE ..... Upper Triassic 
(India). 


Named from the river Para (32035 : 78912’) in Rupshu by 

F. Sronriczka (Mem. Geol. Surv. Ind., vol. 5, p. 62, 1865). The 

Para Limestone forms the lower part of the Kioto Limestone 

(q.v.) and has been renamed the Para stage by H.H. HAYDEN 

(Geog. and Geol. of the Himalaya, part 4, 1908). See Kioto Li- 
mestone. 

(T.H. Horrann, 1926; M.S. Krisunan and K. Jacos). 


| PARAHIO SERIES or: S64. a cases dele clea + bees Cambrian 


(India). 


Described first by H. H. Haypen (Mem. Geol. Surv. Ind., vol. 
36, p. 13, 1904) as a series of grey and green micaceous quartzites 
and thinly foliated slates and schists, with narrow bands of light 
grey dolomite in the Parahio valley, constituting the oldest fossi- 
liferous series hitherto found in Spiti. He regarded it as of 
«upper-possibly also of middle-Cambrian age.» Subsequently 
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referred to as « Parahio series » by F. R. Cowper Reep (Pal. Ind., 


Ser. 15, vol. 7, No. 1, 1910) and E. H. Pascoe (Manual, vol. 2, in | 
the press). The series was divided by HaypEn into six zones and | 


by Reep (1910) into three stages. 


(G. de P. Corter). | 


PARH LIMESTONE ................-05- Upper Cretaceous | 


(Pakistan). 
See: BELEMNITE BEDS. 


PARIHAR BEDS 40.00. 2. Se RAE Se Upper Jurassic | 


(India). 
Named by R.D. OxpHam (Rec. Geol. Surv. Ind., vol. 19, p. 


158, 1886) from the Parihar hills (27°11’ : 70°42’) north-west of | 
Jaisalmer. The rocks lithologically resemble the Umia beds of | 
Cutch and overlie the Bedesar beds which contain fossils simi- | 


lar to those of the Katrol series. See also under Bedesar Beds. 


(T.H. Hortan, 1926). | 


PARSORA STAGE 
(India). 


TAREE e Bers Bier ee EEEE ee Triassic 


Name given by G. de P. Corrrr (Rec. Geol. Surv. Ind., vol. ) 


48, p. 29, 1917) to beds near Parsora village (81° 5’ : 23° 24’) in the 


former Rewah State which were formerly called Transitional Beds | 


or Middle Gondwana by O. FEISTMANTEL (Pal. Ind., Ser. 12, pt. 1, 
pp. 5, 6, 1882). He regarded them as possibly a little younger than 
the Maleri beds and of Rhaetic age. The beds contain Thinnfel- 


dia odentopteroides and Danaeopsis hughesi. Cotter, following | 


FEISTMANTEL, linked with this Parsora flora another occurrence 
at the neighbouring village of Daigaon, where Glossopteris is 


found, but C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 188, 1931) | 


shows that in all probability the Daigaon fossil locality is strati- 
graphically a lower horizon than that of Parsora. The beds at 
Chicharia (23931’ : 81912’) contain Thinnfeldia sahnii, named and 
described by A.C. Seward (Rec. Geol. Surv. Ind., vol. 66, pp. 
235-243, 1932). He considers it in the highest degree probable that 
the Parsora flora is not younger than the Lower Triassic. 
C.S. Fox, however, assigned a Lower Jurassic age and placed 
it above the Maleris (Mem. Geol. Surv. Ind., vol. 58, pp. iii, 108, 
1931), but later included it with the Tiki (Maleri) beds (Mem. 
Geol. Surv. Ind., vol. 59, pp. 179, 297, 1934) of Upper Triassic 
age. B. Saunr regards the Parsora stage as older than the Ma- 


leris of Tiki (Pal. Ind., N.S., vol. 11, p. 115, 1931) thus differing | 


from Fox, and holds the view that the age is Trias rather than 


The age of the Parsora and Chicharia beds is still in doubt, 
but it is somewhere between the Raniganj and the Maleri stages. 


The Parsora beds consist of medium grained sandstone with. 


micaceous and ferruginous bands; they overlie the Pali beds (of 
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Raniganj age) with the intervention of several hundred feet of 
unfossiliferous strata. 


(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos). 


PRCA LACE AR Es MOOH ere Ney D Ty bay Palaeocene 
(Pakistan). 


The highest of the three divisions of the Ranikot in the Pun- 
jab Salt Range named by E.S. Pryrotp and L.M. Daves (Pal. 
Ind., N.S., vol. 24, p. 7, 1937) after the Patala nallah in which 
they are well developed. They were originally designated by 
E.R. Gre (See Khairabad Limestone) as carbonaceous shales. 
The Patala shales are a group of green dark-gray shales with 
bands of white nodular limestone. In the eastern part of the range 
include a coal seam worked at Dandot and elsewhere. The shales 
are selenite bearing, occasionally contain nodules and at places 
are carbonaceous. In the Gorge cut by the river Wahi near the 
village of Nammal (32° 40’ : 71° 49’) the Patala shales are overlain 
by a sequence of yellowish brown soft calcareous sandstones 
interbedded with dark gray shales. 

The fauna of the Patala shales consists of an assemblage of 
forms distinctly of Ranikot age. The following larger foraminifera 
and Ostracoda have been recognized in these beds: 

(See: Palaeontologica India, new series, vol. 24, Mem. No. 1; 
Palaeontologica Pakistanica, vol. 1; Rec. Geol. Surv. Pak., vol. 8, 
pt. 2.) 

Nummulites globulus, Assilina dandotica, Operculina salsa, 
O. patalensis, O. jiwani, Lockhartia haimei, L. aff. diversa, L. 
newboldi, Sakesaria dukhani, Actinosiphon tibetica, Bairdia 
subdeltoidea, Cythereis mersondayiesi. 

From the highest beds the following species have been 
recorded : 

Nummulites globulus, N. lahirii, Assilina dandotica, Oper- 
culina cf. canalifera, O. salsa, O. patalensis, Discocyclina rani- 
kotensis, Daviesina intermedia, D. langhami, Kathina nammalen- 
sis, Lockhartia conditi, L. haimei, Operculina jiwani, O. cf. salsa, 
Rotalia daviesinoides, Bairdia subdeltoidea. 

Dr. L. R. Cox has identified the following Mollusca : 

Cerithium cf. angiostoma, Corbula cf. harpa, Crassatella sal- 
sensis, Mesalia fasciata, Ostrea pharaonum, Sassia cf. permutabi- 
lis, Teredo intestinoides, Turritella cf. diastropha, T. halaensis, 
T. hollandi, T. ranikoti, Velates perversus, Venericardia semiin- 
flata. 

The following smaller foraminifera has also been recognized 
by M. Haque: 

Glandulina laevigata, Punjabia ovoidea, Cycloloculina glabra, 
Cibicides lobatulus, C. lobatulus, var. patalaensis. 

In the higher beds, in the calcareous sandy beds the following 
forms have been identified : 

Verneuillina laevigata, Quinqueloculina pseudoyata, Sakhiel- 
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la nammalensis, Stomatorbina ranikotensis, Stensioina granosa, 
Woodella nammalensis, Dentalina havenensis, Rectoeponides du- 
bia, Valvulineria patalaensis, Globigerina linaperia, Cibicides 
multifaria, Valvulina triangularis, Clavulina parisiensis, Cl. paxil- 
liformis, Valvulineria ranikotensis, Punjabia patalensis, P. ovoi- 
dea, Sphaeroidina, nammalensis, Anomalina bandyi, Epistomi- 
nella dubia, Globulina gibba, Glandulina laevigata, Ornatanoma- 
lina crookshanki, O. acuta, O. elegantula. 


(M.H. Kuan, A. F.M.M. Haque). 


PA‘TTCHAM:SERIES: .a... CANO IO T eds ARR Middle Jurassic 
(India). 


Named from the island of Patcham (23052 : 69°50’) in the 
Rann of Kachh by F. SrorrczKa (M.S. report) for the lower- 
most division of the Jurassic of that region. The rocks estimated 
to be 1000 ft thick on the whole, consist of grey and yellow 
limestones with sandstones and marls, and have been grouped 
as follows : 

2. Light grey limestones and marls with Paroecotraustes sp., 

corals and brachiopods. 

1. Yellow sandstones and limestones with Trigonia, Corbula, 

Cucullaea. 

W. WaacEN regards the age as Bathonian (Pal. Ind., Ser. 9, 
vol. 1). L.F. Spats (Pal. Ind., New Ser., vol. 9, pp. 80, 81, 82, 
1928) regards the beds with Paroecotraustes (Waacen’s Oppelia 
serrigera) as Bathonian, but states that the fauna of what WaacEN 
(op. cit., p. 138) called the fauna of the «brachiopod bed» in- 
cluding Macrocephalites should be grouped with the Charis, and 
not with the older Patcham beds. See article Chari series. Ras 
Natu (Quart. Journ. Geol. Min. & Met. Soc. Ind., vol. 4, 1932) 
includes the topmost dolomitic bed of Patcham in the Callovian. 
L. F. Spartu (Pal. Ind., New Ser., vol. 9, Mem. No. 2, pt. 6) thinks 
them to be of Lower Bathonian age. See also Ras Natu (Pres. 
Add. 29th Ind. Sci. Cong., 1942) and S.K. Acrawat (Publ. Hors- 
sér. C.E.D.P., Paris, n° 1, 1956). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PATHANIAN STAGE 


UAN SIAGE o ccc s oshsa ea nen Upper Cretaceous 
(Pakistan). 


Name proposed by F. Noetiine (Director’s General Report, 
Geol. Surv. Ind., for 1898-1899, pp. 52, 57, 61; Centralblatt f. Min., 
1903, p. 521) for beds in Baluchistan which he regarded as Lower 
Eocene. In this stage were included the Radiolites beds and the 
Cardita subcomplanata and C. beaumonti zones in the Mari hills. 
E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 36, pp. 191, 192, 1908) 
points out that these beds correspond to the Cretaceous Maes- 
trichtian of Europe, and that the name is unnecessary. 


(T.H. Hottanp, 1926). 
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PAUPUGNEE SERIES ................ ERN Precambrian 
(India). 


See: PAPAGHNI SERIES. 


PAVALUR SANDSTONE .................. Middle Jurassic 
(India). 


The uppermost of the three stages of the Upper Gondwana 
rocks, south of the Kistna river, corresponding approximately to 
the Tirupati sandstones of the Ellore area. Named by R. B. Foote 
(Rec. Geol. Surv. Ind., vol. 11, pt. 3, p. 256, 1878; Mem. Geol. 
Surv. Ind., vol. 16, p. 69, 1879), from the village of Pavalur 
(15°51’ : 80°14’), north-north-east of Ongole. 


(T.H. Hortan, 1926). 


PELRA T ISPIRA: BEDS ees ok ee DATO M Upper Bins 
(Pakistan). 


In the Zinda Pir and Rakhi Gaj areas of the Dera Ghazi 
Khan District, Punjab, the sandstones of Nari age are immedia- 
tely underlain by 60 feet thick light blue--grey shales containing 
the foraminiferal genus Pellatispira. These shales have been 
named by K. L. Y. Buona and L. Nacarra of the B.O.C. as Pella- 
tispira beds. « These consist mainly of light blue-grey shales 
with some thin intercalations of whitish marly limestone in their 
lower part. They are directly overlain by a band two or three 
feet thick of brown highly limonitic sandstone which forms the 
weathered surface on which the lower Miocene Upper Nari was 
deposited, beds of Oligocene age being missing in this area». 
(F. E. Eames, Quart. Journ. Geol. Soc., vol. 107, pt. 2, p. 164). 


These shales together with 425-495 feet in Rakhi Nala and 
295-392 feet in Zinda Pir area of the underlying chocolate clays 
have been grouped by F.E. Eames (op. cit.) on palaeontological 
evidence under local Series IV, which contain a fauna younger 
than the Kirthar Series, for which he has proposed the name 
Tapti Series after the Tapti river area in India where S.R.N. 
Rao (Journ. Univ. Mysore, Sec. B-Science, Contr. 2 in Geology, 
1941) first recorded the genus Pellatispira and considered the 
beds containing it as Upper Eocene rather than Khirthar. 


The extent of the Tapti Series apart from the type area of 
Tapti in Surat and Broach (India) is confined in Western Pa- 
kistan to the Rakhi Nala - Zinda Pir area and the Shirani area 
a little to the north. The limited extent of the Tapti Series accor- 
ding to F. E. Eames (op. cit., p. 199) is due to the fact that « The 
Upper Eocene was, in parts of the Tethys region, known to be a 
period of regression of sea. The gradual change in type of fauna 
between the base of the Khirthar Series and the top of the 
Tapti Series could be fairly closely matched with similar changes 
in the Middle and Upper Eocene in other parts of the Tethys ». 
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The following are some of the characteristic fossils. 
FORAMINIFERA : i ! 
Pellatispira madarazi, Nummulites fichteli, N. yawensis, Ba- 


culogypsinoides sp., Operculina sp., Operculinoides sp., Heteros- | 


tegina sp. 
LAMELLIBRANCHIA : 


Corbula (Varicorbula) pseudopisum, Discors soriensis, Nucu- ) 


lana (Saccella) silvestris, Tellina (Psammotaea) nanggulaensis. 
See also F. E. Eames, Phil. Trans. Roy. Soc., B., p. 235, 1951, 
ibid., p. 236, 1952. 


(M. H. Kuan). 
PELTOCERAS ATHLETA (Zone of...) ...... Upper Jurassic 
(India). 
See: CHARI GROUP. 
PENDULNAR QUARTZITE SERIES ............. Archaean | 


(India). 


P.K. Guosu (Rec. Geol. Surv. Ind., vol. 72, p. 98, 1938). Lo- 
wermost sub division of the Archaean group of rocks in Bastar 
State, Central Province; comprising quartzite with occasional 
thin intercalates of cordierite, and andalusite-gneisses, and gru- 
nerite schists. 

(M.S. KRISHNAN and K. Jacos). 


PENGANGA BEDS k ccs: e e EA AA E E eres Precambrian 
(India). 


In the Pranhita valley, west of the Wardha valley coalfield 
there occurs a series of limestones and shales, which was iden- 
tified by W. Kine (Mem. Geol. Surv. Ind., vol. 18, p. 224, 1881), 
as similar to the Pakhals and Cuddapahs. These had previously 
been regarded by the Geological Survey as probable equivalents 
of the Vindhyans, but Kine recognised two divisions, one of 
which resembled his Sullavais (Kurnools) and the other, the Pem 
beds, his Pakhals (Cuddapahs). The rocks of the Penganga beds 
are undisturbed and the limestones are said to contain bands of 
ribbon-jasper. The rocks generally lie directly over the gneiss 
but in Adilabad the show basal quartzite. See synopsis of the 
Purana formations of Hyderabad (Journ. Hyd. Geol. Surv., vol. 5, 


pp. 34-89, 1947) on Sullavais and Pengangas north of the Goda- 
vari by A. M. Heron. 


(T.H. Horano, 1926; M.S. KRISHNAN and K. Jacos). 


PENINSULAR GNEISS 
(India). 


A gneissose granite group younger than, and intrusive into, 
the Dharwars as well as the Champion gneiss of Mysore State. 
Named by W.F. SmeetH (Journ. As. Soc. Beng., new series, vol. 
11, p. 148, 1915; Bull. No. 6, Mysore Geol. Dept, 1916, p. 17). 


eT eee en es So Be Archaean 
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Gnessic rocks belonging to this are the most wide-spread group 
of rocks in Mysore and in many parts of Southern India. They 
consist of a very heterogeneous mixture of different types of 
granites intrusive into the schistose rocks after the latter were 
folded, crumpled and metamorphosed. They include granites, gra- 
nodiorites, gneissic granites and banded or composite gneisses, 
the granitic constituents of which show distinct signs of intrusion. 
The banded gneisses consist of white bands of quartz-felspar 
alternating with dark bands containing hornblende, biotite and 
minor accessories. The gneissic types are due to the intensive 
granitisation of older schistose rocks and show streaky and 
contorted bands some of which are granitoid to porphyritic and 
others granulitic. The granitic group ranges in composition from 
granite, through granodiorite to adamellite, augite-diorite, mon- 
zonite, etc. and contains inclusions of hornblendic rocks. To what 
extend they represent intrusives of different ages it is difficult 
to say, but their very complex nature is unquestionable. They 
may represent rocks of different ages, i.e. the earlier schists and 
the later intrusions of possibly different periods. They have scar- 
cely yet received any attention. 


(T.H. Hotranp, 1926; M.S. Krisnnan and K. Jacos). 


PERISPHINCTES ANCEPS (Zone of...) ..... Upper Jurassic 
(India). 


See: CHARI GROUP. 


PRETE OBRIES ee E A A Archaean 

(India). 

A descriptive name used by C.S. Mmpremıss (Mem. Geol. 
Surv. Ind., vol. 44, pt. 1, pp. 111-114, 1921) for a series of rocks 
in the State of Idar, Bombay, which A.M. Heron (Rec. Geol. 
Surv. Ind., vol. 65, p. 144, 1931) has since traced into continuity 
with the Aravalli system in Rajputana. 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


TELS AYA 54 DLS BORE see ORS T oe A A Lower Eocene 

(India). 

Name equivalent to Intertrappean and used by W.T. Bran- 
FORD (Rec. Geol. Surv. Ind., vol. 5, p. 93, 1872), so called from 
the common occurrence of Bulinus formerly described as Physa 
prinsepii in them. 

(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


PINJOR ZONE OFS UAG Es arr cos ss axe tgs oe sins age Pliocene 
(India, Pakistan). 
G.E. Pmcrm (Rec. Geol. Surv. Ind., vol. 43, p. 323, 1913). 
Name given to the middle of the three zones of the Upper Siwaliks 
in the Sub-Himalayan area (Siwalik Hills) and in the Pabbi 
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(Pinjor zone or stage, continued) 


Hills east of the Salt Range. Pmcrm (1913) regarded the sub- | 
stage to be of middle to upper Pliocene age. In 1940 he assigned | 
Villafranchian age to them (Geol. Mag., vol. 77, p. 11, 1940). H. de | 
Terra and P.T. de Cuarpin (Amer. Phil. Soc. Proc., vol. 76, | 
pp. 791-822, 1936) assign Lower Pleistocene age to Pinjor 
zone. G.E. Lewis (Am. Journ. Sci., vol. 33, 1937) had included 
the Pinjor and Tatrot stages in his Tatrot formation and gave it 
a lower Pleistocene age. D.N. Wapa (18° Int. Geol. Cong., pt. 
11, p. 47, 1948) has given Astian age to the Pinjor stage. The true 
horse Equus makes its appearance here. Other fossils found are 
Archidiskodon, Stegodon, Leptobos, Hemibos, Sivatherium and 
Giraffa, etc. See also D. A. Hoorser and E.H. Coxsert (Am. 
Journ. Sci., vol. 249, pp. 533-538, 1951). 

(M.S. KrisHNAN and K. Jaco). 


The decision of the International Geological Congress held 
in London in 1948 to make the Villafranchian as the base of the 
Pleistocene, as pointed out by D.N. Wanita (Proc. 18° Internat. 
Geol. Congr. London, 1948, pt. 11, pp. 48-48. See also W. D. GILL, 
Quart. Journ. Geol. Soc. London, vol. 107 (4), pp. 375-394, 1952) 
has no significance in the lithological grouping of the Siwalik 
‘system in India and Pakistan and at best it only serves to form 
a useful Palaeontological datum line. The only natural boundary 
in the region is at the post-Villafranchian unconformity. 


(M. H. Kuan). 
PINNACLED QUARTZITES ........ Precambrian-Cambrian 
(India). 
See: PANIAM STAGE. 
PEANORBIS BED teins kidar senan eas Middle Eocene 
(Pakistan). 
See: CHHARAT SERRIES. 
PLATEAU QUARTZITES ......... Precambrian-Cambrian 
(India). 
See: PANIAM STAGE. 
PLATYNOTA PAS IS I EN A een aie Upper Jurrassic 
(India). 
See: KATROL SERIES. 
E S EPESA a n aa aa ra a A EA a E Carboniferous 


(India). 


Named by H.H. Haypen (Mem. Geol. Surv. Ind., vol. 36, p. 
44, 1904) from the village of Po (3203 : 78923’) in Spiti, and con- 
sisting of : 

(2) Fenestella Shales and quartzite with Productus scabricu- 
lus, Fenestella sp., Protoretepora ampla. 
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(1) Thabo stage : Quartzites and shale with Rhacopteris ovata 
Sphenopteridium furcillatum. 

H. H. Hayen (op. cit.) following Waacen and Diener, placed 
the Fenestella Shales in the Upper Carboniferous, but this 
was due to a confusion in the Kashmir area between the Fenes- 
tella Shales and the Zewan Beds, (see Rec. Geol. “Surv. Ind., 
vol. 40, p. 222, 1910). The Fenestella Shales were later placed by 
C.S. Mipptemiss and H. S. Bron (Pal. Ind., New Ser., vol. 12, p 
18, 1928) at a low level in the Moscovian or Middle Carbonife- 
rous. The Po series therefore comprise portion of the middle 
Carboniferous and the upper part of the lower Carboniferous, to 
which horizon the plant fossils should probably be referred. 


(T.H. Hortann, 1926; M.S. KrIısHnNan and K. Jacos). 


POKARAN BEDS 265. Soins. ROSS Upper Carboniferous 
(India). 


The Lowo and Pokarar beds were first distinguished by 
W.T. Buanrorp (Rec. Geol. Surv. Ind., vol. 10, p. 17, 1877), and 
regarded as older than the Vindhyan (Jodhpur) sandstones. The 
boulders, mainly of Malani rhyolites, were considered to be ice- 
borne, as the underlying rock surface near Pokaran were striated. 
Later work by R.D. OtpHam (Rec. Geol. Surv. Ind. vol. 19, p. 123, 
1886) revealed similar beds near Bap, 40 miles to the north-east 
of Pokaran in Jaisalmer State, and here the boulders were partly 
composed of Vindhyan limestone. The boulder-beds were thus 
regarded as probably equivalent to those of the Talchir series and 
those of the Salt Range, that is Upper Carboniferous in age. 
Pokaran (26°55’ : 71958’) is a village in Marwar (Jodhpur) State. 
See A. M. Heron (Rec. Geol. Surv. Ind., vol. 65, part 4, pp. 464- 
468, 1932). 

(T.H. Hortan, 1926). 


POLYPHEMUS BEDS oec ccebi ass hele ome MY eee Jurassic 
(Pakistan). 


Name first proposed by F. NorrLING (Pal. Ind., Ser. 16, p. 2) 
from the occurrence of the gigantic ammonite species Macroce- 
phalites polyphemus in a massive limestone from which a rich 
ammonite fauna was first discovered by Lala Kishan Srincx from 
near Mazar Drik to which NorT.ine assigned a Jurassic age. 
Later E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 38, p. 200, 1909) 
divided the Jurassic rocks of Baluchistan into the following 
groups. 

Polyphemus beds: alternations of 
rather thin bedded limestone and 
: shales (Callovian). 

Middle Jurassic .... Massive grey limestone, several 
thousand feet thick (Bathonian and 
Bajocian). 
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Dark-grey, almost black regular- 

, ly stratified limestone, sometimes 

Lias: Lower Jurassic. ) bedded with richly fossiliferous 
dark shale. 


(M. H. Kuan). 


PONDICHERRY SILICIFIED WOOD DEPOSIT .... Pliocene 
(India). 


Beds of loose ferruginous grit forming the Red Hills near 
Pondicherry (11956’ : 79°53’), described by T. J. NEwsotp (Journ. 
Roy. As. Soc., vol. 8, p. 240, 1844) as containing abundant silici- 
fied wood, dicotyledonous and monocotyledonous. He was dis- 
posed to regard this formation as distinct from the beds inclu- 
ding fossil-wood in association with the Deccan Trap. Very pro- 
bably equivalent to the Trivicary (Tiruvakarai) grits (q. v.). 


(T.H. HoLLAND). 


POOLAVAINDLA QUARTZITES ............ Precambrian 
(India). 


See: PULIVENDLA QUARTZITES. 


POOLUMPETT SLATES AND LIMESTONES . Precambrian 
(India). 


See: PULLAMPET SLATES AND LIMESTONES. 


POONCH CONGLOMERATE ........ Upper Carboniferous 
(India). 


See: BETAR CONGLOMERATE. 


PORBANDAR STONE 
(India). 


So named from the port (21037 : 69948’) in Kathiawar from 
which it is shipped. For this rock H. J. Carter (Journ. Bo. Br. 
Roy. As. Soc., vol. 3, pt. 1, p. 170, 1849, and vol. 5, p. 313, 1857; 
Geological Papers on Western India, 1857, p. 756) proposed the 
name of «miliolite» from the abundance of the foraminiferal genus 
Miliolina. It is a fine-grained limestone consisting chiefly of 
foraminiferal tests cemented by calcite, with a few oolitic gra- 
nules and mineral fragments. Its aeolian origin has been conclu- 
sively proved by J. W. Evans (Quart. Journ. Geol. Soc., vol. 56, 
1900, p. 559 and the organic remains investigated by F. CHAPMAN 
(ibid., p. 584). The rock is essentially a Recent coastal deposit 
and is well developed in Kachh, Kathiawar, south-east Arabia 
and the Persian Gulf region. 


(T.H. HoLLAND). 
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PORCELLANIC (Porcellanite) STAGE 
(India). Precambrian-Cambrian 


Name used by P.N. Darra (Rec. Geol. Surv. Ind., vol. 28, 
p. 145, 1895) to link up beds, 3, 4, and 5, including the so-called 
« porcellanites », recognised by F.R. Matter (Mem. Geol. Surv. 
Ind., vol. 7, p. 28, 1869) in the lower Vindhyans. See also J.B. 
AvuDEN (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 153, 1933). 


(T. H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 


MOM DPB EcATIRYSERIES S26. 06252 wswdeG babe ba Carne Eocene 
(India). 


Name given by R.D. OtpHam (Rec. Geol. Surv. Ind., vol. 18, 
pt. 3, p. 137, 1885), to a group of rocks consisting « principally of 
grey sandstone and interbedded slaty shales, not infrequently 
containing nests of coaly matter, and, occasionally, beds of con- 
glomerate and pale grey limestone as subsidiary members ». 
According to O_pHam (1885, p. 143) the series is probably of early 
Tertiary or possibly late Cretaceous age. The series is described 
from Andaman Islands. A fossil tooth from the sandstones was 
identified by R. LypEKKER (Rec. Geol. Surv. Ind., vol. 13, pt. 1, 
p. 59, 1880) as Diodon and he concluded that the rock was 
Eocene in age (G. H. TIPPER, Mem. Geol. Surv. Ind., vol. 35, pt. 4, 
1911). Treper (1911) thinks the sandstones to be of Upper Ypre- 
sian or lower Lutetian age. 

(M.S. KRISHNAN and K. Jacos). 


PHANG LIMESTONE S oc. ok oo ce eee Middle Eocene 

(India). 

This forms the topmost subdivision of the Sylhet Limestone 
stage and consists of fossiliferous limestones about 400 to 900 ft. 
in thickness. Fossils including species of Nummulites, Assilina, 
Discocyclina, etc. indicate Kirthar age. See also under Sylhet 


Limestone and Jaintia Series. 
(M.S. KRISHNAN and K. Jacos). 


PRIONOLOBUS ROTUNDATUS (Zone of...) ....... Triassic 
(Pakistan). 


See: CERATITE BEDS OF THE SALT RANGE. 


PROCLYDONAUTILUS GRIESBACHI (Zone of...).. Triassic 
(India). 
See: HAUERITES BEDS. 


PRODUCT US,.LIMESTONE ie ine ccalarsts ae 2 mle asl ote «ile Permian 
(Pakistan). 


The name Productus Limestone was given by W. WAAGEN 
(Pal. Ind., ser. 13, part 1, p. 7, 1879) from the frequent occurrence 
of the brachiopod genus Productus to a limestone formation in 


210 
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the Salt Range which was previously termed by A.B. WYNNE 
the «Lower Limestone » (Mem. Geol. Surv. Ind., vol. 14, p. 69, 
1878) and was regarded by WYNNE as Carboniferous in age. 
Waacen (Pal. Ind., ser. 13, vol. 4, part 2, p. 234, 1891) concluded 
that the Productus Limestone is mainly Permian in age, the lo- 
wermost beds being correlated with the Artinskian, while the 
topmost (Chidru) beds were regarded as passage beds between 
the Permian and Triassic. WaaGEN (op. cit.) divided the Produc- 
tus Limestone as follows. 

(Chidru beds. 

Upper Productus Limestone .. {Jabi beds. 
(Kundghat beds. 


Kalabagh beds. 
Middle Productus Limestone.. }Virgal beds. 
Katha beds. 


Lower Productus Limestone .. Amb Beds. 


These beds overlie the Speckled sandstone (q.v.) with its 
well known Eurydesma fauna. 


F. NorTLING (Neues Jahrb., vol. 14, p. 369, 1901) regarded the 
Lower Productus beds as newer than Artinskian and correlated 
even the underlying Speckled sandstone and the Boulder bed 
with the Rothliegende, while the Productus Limestone was re- 
ferred to the Thuringian stage of the Zechstein with a gradual 
passage up into the Trias through the Chidru beds. Th. TSCHER- 
NYSCHEW (Mém. du Com. Géol. Russie, vol. 16, p. 2, 1902, and 
zec. Geol. Surv. Ind., vol. 31, p. 3, 1904) argued in favour of a 
mainly Carboniferous age for the Productus Limestone. C. Scuu- 
CHERT (Bull. Geol. Soc. Amer., vol. 39, p. 769, 1928) favours an 
age not older than middle Permian for the Lower Productus 
Limestone H. Dicoton Tuomas (Nature, vol. 123, p. 496, 1929) 
and G. de P. CoTTER (id., vol. 124, p. 743, 1929) regarded the Pro- 
ductus Limestone as equivalent to the whole of the Permian, the 
upper Productus Limestone, with Cyclolobus and Medlicottia 
above, and Xenaspis below, being correlated with the Upper Per- 
mian; the Middle Productus Limestone with Lyttonia nobilis, 
with Spirifer marcoui making a final appearance in the basal 
beds, and without Fusulina kattaensis, with the Middle Permian 
and the Amb beds with Spirifer marcoui and Fusulina kattaensis 
were regarded as of probable lower Permian age. 


In two important publications F. R. Cowrrer Reep (Pal. Ind., 
N. S., vol. 17, 1931 and id. vol. 23, Mem. No. 2, 1944) made fur- 
ther major contribution to the knowledge of the Productus Li- 
mestone fauna since the publication of WaaGcEN’s monumental 
Memoirs in which Rrr not only added many new species but a 
considerable number of new varieties of the previously esta- 
blished forms, besides throwing new light on the faunal affinities 
of the Salt Range fauna and their correlation with other areas. 
He (op. cit., pp. 373-379) came to the conclusion mainly based on 
the brachiopod and molluscan faunas that there are insufficient 
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grounds for splitting up the three main divisions of the whole 
mass of the Productus Limestone into palaeontological sub-divi- 
sions as proposed by W. Waacen, for in the light of new evidence 
the distribution of species appears to be of a local nature and 
consequentely of not much value. The following brachiopod 
species were regarded as characteristic of the three’ main divi- 
sions. 

UPPER PRODUCTUS LIMESTONE: This division is «especially 
marked by the presence of species of Ruthenia and Cryptacan- 
thia. The genus Plagioglypta is also characteristic. The abundance 
of members of the Bellerophontidae and the appearance of se- 
veral new genera of cephalopods are noticeable features ». 


MIDDLE PRODUCTUS LIMESTONE: Characterized by the genera 
Lyttonia, Richthofenia and Kiangsiella, while the sub-genera 
Cancrinella, and Haydenella of the genus Productus as also the 
sub-genus Purdonella of the genus Spirifer do not appear to 
range above it. This division is extremely rich in species and sub- 
genera of Productus, Spirifer, Athyris, Spirigerella and Notothyris 
many of which range up into the Upper Productus Limestone. It 
is due to this circumstance that Reep believes that the distinc- 
tion between the Middle and Upper Productus Limestone on the 
distribution of brachiopod species rests on slender grounds. The 
Upper Productus Limestone, however, shows a greater develop- 
ment of the ammonoids, although this group is not of much 
value in the zonal grouping of beds owing to its meagre repre- 
sentation. 

LOWER PRODUCTUS LIMESTONE: Productus spiralis, Spirifer 
marcoui and Spirifer niger and the members of the sub-genus 
of Productus - Toeniotherus and the genus Aulosteges are cha- 
racteristic and limited to this division. Species of Marginifera 
and Dielasma are specially abundant. Very few of the brachiopod 
species -of this division range up into the Middle Productus Li- 
mestone. 

The Productus Limestone of the Salt Range is regarded as 
wholly Permian in age, and it seems to represent the whole or 
much of the Permian of Europe. 

Of the faunistic affinities of the Productus Limestone of the 
Salt Range it may be mentioned that the Lower division of the 
Productus Limestone has noticeable relations to the Agglomeratic 
Slate of Kashmir and close resemblance to the « Permo-Carbo- 
niferous faunas» of Western Australia. The middle and Upper 
divisions has some common forms which are also known from 
Kashmir, Chitral, Indo-China, East Indies, China, Persia and 
Armenia. The Productus Limestone is typically developed in the 
western part of the Salt Range and its trans-Indus continuation. 
The lower Productus limestone has a thickness of 0-170 feet in 
its western part and 150 feet in the trans-Indus area. The east- 
ermost locality where it is exposed is in the Nilawan, where it 
consists of thick, white, friable kaolin sandstones capped by some 
more sandstones and shales and underlaid by thick greenish 
sandstones. The composition of this group is quite variable. It 
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is generally composed of brownish and greenish grey calcareous 
sandstones, and impure limestones with Fusulina, etc., and carbo- 
naceous shale intercalations. On the whole as we proceed towards 
the west the more sandstones are replaced by limestones and in 
the trans-Indus continuation of the Salt Range this group is 
entirely calcareous and dolomitic. 


The Middle Productus Limestone is a massive fossiliferous 
grey limestone passing down into dark grey shales. In some places 
a dark brown, somewhat sandy often crystalline dolomite is found 
which is generally not of great thickness. This group has a more 
restricted eastern extention than the preceeding one. In the 
western part of the Salt Range it has a thickness of 0-480 feet 
and in the trans-Indus region 300-400 feet. 

The upper Productus limestone is made up of yellowish or 
brownish sandy siliceous dolomitic marls and some limestone 
bands full of fossils. It makes its first appearance in the country 
round Morah and is well developed at Kundghat (82° 25’: 
72° 16’). It has a thickness of 0-330 feet in the western and 250 ft. 
in the trans-Indus extension of the Salt Range. 


(M.H. Kman). 


PRODUCTUS SHALES OF SPITI AND BASHAHR . Permian 
(India). 


Term used by C. L. GriespacH (Mem. Geol. Surv. Ind., vol. 10, 
p. 270, 1873) to replace F. StoticzKa’s term Kuling Shales (q.v.). 
The Productus Shales in Spiti according to H.H. Hayprn (Mem. 
Geol. Surv. Ind., vol. 36, p. 53, 1904) consist of an upper sub- 
division with Xenaspis and Cyclolobus, and a lower with Margi- 
nifera himalayensis and other brachiopods. HaypEN regards the 
Productus Shales as equivalent to the Upper and Middle Pro- 
ductus Limestone of the Salt Range (q.v.). The Zewan beds of 
Kashmir (q.v.) correspond with the Productus Shales of Spiti in 
part. See also Kuling Shales. 


(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


PROTORETEPORA BEDS. n NEST A eee Permian 
(India). 


The beds at the base of the Zewan series in Kashmir are 
often characterised by the presence of Protoretepora ampla, and 
in consequence was correlated by H. H. Haypren (Rec. Geol. Surv. 
Ind., vol. 36, p. 35, 1907) with the Fenestella shales of Spiti and 
thus Upper Carboniferous in age; but C.S. Muippiemiss (Rec. 
Geol. Surv. Ind., vol. 40, p. 225, 1910) showed the existence of 
other Fenestella beds at a lower Horizon in Kashmir, and the 
correction was accepted by Haypen (Ibid., p. 262), thus making 
it probable that the base of the Zewan is Permian in age. 


(T.H. HoLLAND). 
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PSEUDOMORPHIC SALT CRYSTAL ZONE 
(Pakistan). Cambrian or Precambrian 
See: SALT PSEUDOMORPH ZONE. 


a BEDS L <.; Lower or Middle -Cretaceous 
ndia). 


See: UMIA BEDS. 


Pry CHEEES (RUGIFER.(Zoner Of aeina . occantess week Triassic 
(India). 
See: LILANG SYSTEM. 

PULIVENDLA QUARTZITES ................ Precambrian 
(India). 


A local equivalent of the Nagari quartzites, named by W. 
Kine (Mem. Geol. Surv. Ind., vol. 8, p. 168, 1872) from the head- 
quarters town of the taluk of that name (14° 25’: 78917’) in the 
Cuddapah district. 

(T.H. Hortan, 1926). 


AE O LESS a a aa O ah Precambrian-Cambrian 
(India). 


See: SEMRI SERIES. 


PULLAMPET SLATES AND LIMESTONES ... Precambrian 
(India). 


The upper stage of the Cheyair series of the Cuddapah sys- 
tem. Named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, p. 203, 
1872) from the village of Pullampet (Poolumpett : 14° 8’; 78° 16’) 
in the Cuddapah district. Also known by the name Tadpatri slates 


and limestones. 
(T.H. Hortan, 1926). 


PUNJAB SALINE SERIES .... ? Cambrian or Pre-Cambrian 
(Pakistan). 


The term Saline Series was first applied by A.B. WYNNE 
(Rec. Geol. Surv. Ind., vol. 111, p. 82, 1870) to the Salt Marl and 
associated gypsum and salt beds and to the purple sandstones 
(q.v.) above the Salt Marl, but later Wynne (Mem. Geol. Surv. 
Ind., vol. 14, p. 70, 1878) restricted the term to the Salt Marl 
with gypsum and salt, and excluded the purple sandstones. 
E. R. Gre (Proc. Nat. Acad. Sci. Ind., vol. 14, p. 305, 1944) pro- 
posed the prefix Punjab for the Saline series of the Punjab Salt 
Range to distinguish it from the Saline Series of the Kohat 
region which is regarded as Eocene in age. The Punjab Saline 
Series occurs in the Punjab Salt Range to the east of the Indus 
river and at and near Kalabagh immediately to the west. The 
type area is Khewra gorge and its vicinity. The following three 
stages are recognised in the saline series in ascending order. 
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3. Upper Gypsum-dolomite stage 30-200 feet thick, within 
which occur thin oil-shales ; also Khewra trap in the east- 
ern half of the Salt Range. 

2. Salt Marl Stage upto 800 feet thick including thick seams 
of rocksalt and minor seams of potassium and magnesium 
salts. 

1. Lower Gypsum-dolomite stage over 750 feet thick with 
considerable marls and also including beds of bituminous 
flaggy dolomite and oil-shale especially in the western 
half of the Salt Range. 


The base of the Saline Series is not exposed anywhere ; so 
that the total thickness is uncertain. In a recent boring sunk by 
the Attock Oil Company at Dariala (32° 39’ : 73° 13’ 2”) 16 miles 
East of Khewra which failed to reach the base of the saline series, 
the drill passed through some 7000 feet of salt marl with a 
regular uniform dip. This probably represents a thickness of 
from 4000 to 5000 feet of salt marl. 

Notwithstanding the irregular and sharp junction at certain 
places between the upper gypsum-dolomite stage and the Salt 
Marl stage, the three above noted stages of the Saline Series 
are regarded as intimately connected in age, and belong to the 
same stratigraphical series. The Saline series in the vast majority 
of instances occurs below the proved palaezoic rocks. Throu- 
ghout the eastern half of the Salt Range the Saline series is 
overlain by the purple sandstone series (q.v.) and in the western 
part of the Salt Range, it is directly overlain by the Talchir 
conglomerates of Upper Carboniferous age. The Talchirs overlap 
the Cambrian strata in a general west-north-west direction and 
Neobolus shale (q.v.), Magnesian sandstone (q.v.), Neobolus Beds; 
at different places they overlie the Salt Pseudomorph beds (q.v.) 
(q.v.) and Purple sandstone (q.v.). 


The nature and mode of origin of the Punjab Saline Series 
and to a greater extent the question of its age as between 
Cambrian and Eocene has been the subject of a long contro- 
versy and the literature dealing with this problem is very exten- 
sive. The position can briefly be summarized as follows: 


Historical review. 


A. B. Wynne (Mem. Geol. Surv. Ind., vol. 14, 1878 ; id., vol. 17, 
1880) who mapped the Salt Range and its trans-Indus continua- 
tion regarded the Saline Series as pre-purple sandstone in age. 
C.S. Mipptemiss (Rec. Geol. Surv. Ind., vol. 24, pp. 19-42, 1891) 
suggested an igneous or intrusive origin, for the Salt marl and 
associated gypsum. This suggestion was first refuted by W. A.K. 
Crist (Rec. Geol. Surv. Ind., vol. 44, pp. 241-246, 1914) who 
brought forward convincing evidences in support of a normal 
sedimentary origin and indeed the regular stratification of the 
gypsum, dolomite, clay and bituminous shale strata and the close 
and perfect interlamination of salt and kallar within the Salt 
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marl stage bore ample testimony to their formation by normal 
sedimentary processes. Murray Stuart (Rec. Geol. Surv. Ind., 
vol. 50, pp. 28-56, 1919) favoured a Cambrian or pre-Cambrian 
age for both the Punjab and Kohat Saline Series and postulated 
a thrust in the latter area above the salt. E.H. Pascoe (Mem. 
Geol. Surv. Ind., vol. 40, 1920) took an opposite view to that of 
Murray Stuart which was also supported previously by KOKEN, 
NoetTLING and Hotianp and regarded both the Punjab and Kohat 
Saline Series as definitely lower Eocene in age, the infra-Cam- 
brian position of the Punjab Saline series being ascribed to a large 
thrust which was responsible for bringing the older strata over 
the Eocene Saline Series. This position was also taken for a time 
by E.R. Gre (Curr. Sci., vol. 2, pp. 460-463, 1934). C.S. Fox 
(Rec. Geol. Surv. Ind., vol. 61(2), pp. 147-179, 1928) advocated 
a Cambrian or pre-Cambrian age for the saline series in both 
the Punjab and Kohat area. G. de P. Correr (Mem. Geol. Surv. 
Ind., vol. 55(2), 1935) advocated an Eocene age for both these 
deposits. 

The whole question of the age of the Punjab Saline Series 
revolves on a proper assesment of two factors. Firstly on a true 
evaluation of the evidence afforded by organic remains found 
within the different members composing the saline series and 
secondly on the nature of the contact of the Saline Series with 
the overlying Palaeozoic strata. As regards the organic remains 
it may be mentioned that Lower Eocene foraminifera which 
were identified by L.M. Davies were discovered from bands of 
sand and grit within the lower gypsum-dolomite stage, in addi- 
tion to some partially carbonised plant fragments in certain bands 
of red clay associated with the Salt Marl. In 1928, R. Van V. 
ANDERSON (Bull. Geol. Soc. Amer., vol. 38, p. 665) announced the 
discovery of leaf impressions identified as Quercus sp. in the 
dolomite beds of the upper gypsum-dolomite stage in the Khewra 
Gorge. Subsequently Prof. B. SAHNI and his research associates 
(see presidential address by B. Saunt, Proc. Nat. Acad. Sci. Ind., 
vol. 14, 1949) demonstrated the presence in the Salt marl of 
woody tissues of angiosperms or gymnosperms, grasslike cuticles, 
pollen grains and chitinous parts of insects. Even the dolomites 
and oil shales of the Saline Series have been proved to contain 
plenty of organic remains of the same general aspect as those 
found in the Salt marl and comprise fragments of coniferous 
wood with thick walled pitted cells, cuticles, and stellate hair. 
From a black highly bituminous oil shale small carbonised shreds 
of woody tissues with pitted cells were recovered. All the pala- 
eontological and palaeobotanical evidence goes to show that the 
Punjab Saline Series could not be as old as Cambrian, the evi- 
dence on the contrary points to a definite lower Tertiary age. 
Serious doubt has however, been expressed by the advocates 
of the Cambrian age of the Saline series regarding the in situ 
occurrenca of these plant and animal remains. It has been pointed 
out, and with some justification, that the fresh appearance of 
the plant remains and their very young age in some cases recent 
or subrecent, clearly indicate that they have all been subse- 
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quently introduced into the saline series and this is not an 
impossible proposition considering the highly soluble and plastic 
nature of these deposits. Similarly the occurrence of lower Eo- 
cene foraminifera has been explained away as derived material 
embodied in outcrops as a result of subsequent movements. The 
case of dolomites and bituminous shale is different. No such 
explanation. of the organic remains having subsequently found 
their way into them is tenable. It has, however, been pointed 
out that these plant remains may represent a Cambrian flora 
and in this connection attention has also been drawn to the 
circumstance that the dolomites and oil shales which on ham- 
mering split along obscure cleavage have seldom failed to reveal 
extraneous matter along the joint planes obviously introduced 
by percolating solutions. 


Turning now to the nature of the contact between the Saline 
Series and the overlying strata of proved palaeozoic age, it may 
be pointed out that during the early geological surveys of the 
Salt Range area the decidedly discordant nature of the contact 
in many sections between the Saline Series and the Talchir 
conglomerates was observed by Mipptemiss and others, although 
it was difficult to decide as to what extent this discordance was 
the result of tectonic movements and weathering assisted by 
the incompetent nature of the Saline Series and the overlying 
strata. When E.R. Gre undertook the re-survey of the whole of 
the Salt Range area on large scale topographical maps atten- 
tion was especially paid to the search for organic remains in the 
consolidated dolomites and shales of the Saline Series, and to 
the nature of its contact with the overlying strata particularly 
the contact between the Saline Series and the Talchir conglo- 
merates which overlap the Saline Series in the western half 
of the Salt Range. As a result of these surveys evidence of an 
undisturbed and normal sedimentary junction between the Saline 
Series and the purple sandstone series on the one hand and the 
Saline Series and Talchir conglomerates on the other has come 
to light. The critical sections having a bearing on a normal sedi- 
mentary junction between the Saline series and Talchirs are 
exposed in the right hand slopes of the Dhoda Wahan, south of 
Sakesar ridge and in the scarp slopes south-west of Sakesar, 
above Golewali (32°39’: 71951’). In sections exposed in the 
latter localities the Talchir conglomerates rest on the dolomites 
of the upper gypsum-dolomite stage which cap the thin marls of 
the Salt marl stage. The junction between the two series here 
is not only undisturbed, but the unbroken pebbles and boulders 
of granite and quartzite of the basal Talchir are found embedded 
in the slightly uneven surfaces of the dolomites. Following these 
exposures along the slopes to the southwest, the Talchirs trans- 
gress the upper dolomite stage of the Saline series and come 
to rest on the Salt marl stage. In several instances evidence 
of undisturbed junction is clearly discernable. The fragments of 
tough red marl and pebbles of gypsum and pitted dolomite 
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being found incorporated in the Talchir conglomerates imme- 
diately overlying the contact. 

In 1939 a joint geological investigation party comprising 
E. S. Prnroup, J. Coates, E. LEHNER (Geologists of the Oil Com- 
panies) and H. Crooksmank, E. R. Gre and P. K. Guosu of 
the Geological Survey of India visited a number of sections 
in the Khewra-Dandot and the Warcha-Chittidil-Sakesar areas 
and came to the conclusion that «the junction of the saline 
series and the overlying purple sandstones (Cambrian or older) 
is in several sections conformable and transitional. This is well 
seen in exposures east of the Warcha Circuit House. The junc- 
tion of the upper ‘Carboniferous Talchir Boulder bed with 
various stages of the Cambrian and the Saline series was exa- 
mined over several miles of its outcrop south of Sakesar. Here 
also their opinion was that this junction is normally an ordinary 
and sedimentary overlap, thus precluding an age for the saline 
series later than Talchir » (Nature, 1945). 

The sheared junctions of the Saline Series and the overlying 
strata observed in a vast majority of instances throughout the 
Salt Range is attributed to the late Tertiary to sub-Recent oro- 
genic movements that affected this area during these times. 
The Cambrian or pre-Cambrian age of the Saline Series obviates 
the necessity of postulating a primary thrust during post-Num- 
mulitic-pre-Murree times to account for its infra-Cambrian posi- 
tion. 

In conclusion it may be added that opinion regarding the 
Cambrian or Eocene age of the Saline Series still differs widely 
and the question of its age cannot by any means be regarded as 
a settled matter. The evidences for or against the Cambrian 
or Eocene age so far accumulated do not carry conviction with 
all who. have worked in this area. The problem of its age has 
also been attacked from various other angles in the past and 
efforts are still continuing. Recent borings undertaken by the 
Oil Companies in this area will, it is hoped, bring to light facts 
which may prove helpful in deciding the age of the Saline series 
on which views so widely differ and which has been the subject 
of most heated controversies for more than a decade. 


(M. H. Kuan). 


PUNJABIAN SERIES or STAGE ...... Upper Carboniferous 
(Pakistan). 


Name used by F. NoerrTtLING (Neues Jahrb. f. Min., vol. 14, 
p. 424, 1901) to supersede the term Speckled Sandstones used by 
A.B. Wynne (Mem. Geol. Surv. Ind., vol. 14, pp. 69, 90, 1878) 
to indicate the beds with a glaciated boulder bed at the base 
underlying the Productus Limestone of the Salt Range (q.v.). The 
name Speckled Sandstone (q.v.) has been preferred by all sub- 
sequent writers and has priority to that of NOETLING. NOETLING 
regarded the series as Lower Permian ; Th. TscHERNYscCHEW (Rec. 
Geol. Surv. Ind., vol. 31, pp. 116, 132, 1904) favours a Middle 
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Carboniferous age; E. Koxen (Neues Jahrb. f. Min., 1907, 483) 
supports a Permian age. G. de P. CoTTER (Rec. Geol. Surv. Ind., 
vol. 48, p. 29, 1917, and Proc. 18th Ind. Sci. Congress, p. 303, 1931) 
regards the age as Upper Carboniferous ; so also C. S. Fox (Mem. 
Geol. Surv. Ind., vol. 58, p. 212, 1931). For foreign literature on 
the age of the late Palaeozoic glaciation, see A. C. SEWARD (Plant 
Life through the Age, p. 167, 1931). Although some still dispute 
the age, opinion is hardening in the direction of assigning an 
age not later than Upper Carboniferous. 
(G. de P. COTTER). 


PURANA GROUP .............. Precambrian to Cambrian 
(India). 


Named by T. H. Hortan (Trans. Min. Geol. Inst. Ind., vol. 1, 
p. 47, 1906). Group established to include the unfossiliferous 
formations lying unconformably on the schists and gneisses of 
assumed Archaean age, including such formations as the Gwal- 
liors (Original) Bijawars, Cuddapahs, Kurnools and Vindhyans 
on the Peninsula, and the supposed equivalent unfossiliferous 
formations of the Outer Himalayas, such as the Baxa series, 
the « Carbonaceous » system of the Simla region, the Mandhalis, 
Jaunsar and Deoban systems. Regarded as wholly or in part 
pre-Cambrian in age, thus corresponding to the Keweenawan 
and Animikie systems in America. 
(T.H. Hortan, 1926). 


PURPLE SANDSTONE SERIES .. Cambrian or Precambrian 
(Pakistan). 


Name given by A. B. Wynne (Mem. Geol. Surv. Ind., vol. 14, 
p. 84, 1878) for the beds underlying the Neobolus Beds (q.v.) of 
the Salt Range. F. NorrTLING (Rec. Geol. Surv. Ind., vol. 27, p. 74, 
1894) changed the name Purple sandstones to Khewra Group 
(q. v.) but subsequent writers prefer the original name given by 
Wyne. NoerrTLING also linked the Purple Sandstones with the 
Neobolus Beds as part of the Cambrian system, but E.R. GEE 
(unpublished work) has proved that the Neobolus Beds every- 
where rest upon the Purple Sandstones with a basal pebble bed 
or conglomerate, thus suggesting a time break between the two. 
The probability is perhaps that the Purple Sandstones are Pre- 
Cambrian and not Cambrian, but they are unfossiliferous. 
E.H. Pascor (Mem. Geol. Surv. Ind., vol. 40, p. 363, 1920) 
doubtfully suggested that the position of the Purple Sandstones 
below the Neobolus Beds might be due to thrusting and that the 
age might possibly be Tertiary, but this opinion is disproved by 
E. R. Gre’s work done in recent years, and also by F.R. C. REED, 
G. de P. Correr, and H.M. Lamr, who show (Rec. Geol. Surv. 
Ind., vol. 62, p. 420, 1930) that the Purple Sandstones are pre- 
Talchir in age. 


The purple sandstone series comprise massive maroon, fine 
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textured sandstones, sometimes dull red or buff-coloured, with 
maroon shales and flags at the base. The series has a thickness 
of 240-450 feet in the eastern; 0-300 feet in the western and over 
270 feet in the trans-Indus extension of the Salt Range. 


(G. de P. Correr; M. H. Kuan). 


PURPLE SLATE SERIES ............... Upper Palaeozoic 
(India). 


Name given by C.S. Mmptemiss (Rec. Geol. Surv. Ind., vol. 
20, p. 34, 1887), to a series of beds mainly slates in Garh- 
wal, with a volcanic series below and massive limestone above, 
all formation being unfossiliferous. J.B. Aunen (Rec. Geol. Surv. 
Ind., vol. 66, p. 461, 1932; vol. 72, p. 81, 1937) correlates the 
« Purple Slates» and « Volcanic Breccia» with the Infra Krol, 
Blaini, Nagthat and Chandpur beds. 


(T. H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


BRURAR ERD Anh AB. SERIES o acs Ges. ae a ata ike Upper Triassic 

(India). 

A Noric subdivision of the Triassic of Spiti consisting of 
300 ft. of white and brown quartzites with grey limestones and 
black shales containing Spirigerina maniensis (H. H. HAYDEN and 
C. DIENER, Mem. Geol. Surv. Ind., vol. 36, 1912). See also Table 
under Juvavites beds. 

(M.S. KRISHNAN and K. Jacos). 


OUT.ONGBEDS C nace: aidin or wal. sina . Miocene 
(India). 


H. J. Carter (Geol. Papers, 1857, pp. 740, 743) refers to ma- 
rine Eocene fossils found by General CuLLEN in limestone near 
Quilon (8°53’ : 76937’) on the Travancore coast. W. Kina (Rec. 
Geol. Surv. Ind., vol. 15, p. 93, 1882) failed to verify the exis- 
tence of these beds, but described some fresh-water deposits in 
the same area under the name Warkalli beds (q.v.) which are 
believed to be younger than the Quilon beds. The Quilon 
limestone was rediscovered by Locan (see Geol. Surv. Ind., vol. 
17, p. 9, 1884), but his specimens cannot now be traced. E. VRE- 
DENBURG regarded General Cutten’s collection as of Gaj age (Rec. 
Geol. Surv. Ind., vol. 36, p. 323, 1908). A summary of the pre- 
vious palaeontological work done in the Quilon area is given by 
F. E. Eames (Geol. Mag., vol. 87, pp. 235-237, 1950), who regards 
the Quilon beds as of probable Upper Gaj age, that is, the upper 
part of Lower Miocene. The age of these beds has been further 
discussed by K. Jacos and V. V. Sastri (Rec. Geol. Surv. Ind., vol. 
82, part 2, pp. 348-350, 1952). 


(T.H. Hotzanp, 1926; M.S. Krisunan and K. Jacos). 
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R 
RADIOLITESsBEDS) Jaini Ag aan seers Cretaceous 
(Pakistan). 
See: PATHANIAN STAGE. 
RAGAVAPURAM SHALES ............... Upper Jurassic 


(India). 


Name due to W. Kine (Rec. Geol. Surv. Ind., vol. 10, p. 56, 
1877) who found these plant-bearing beds at Ragavapuram 
(1702 : 81923’) 28 miles west by north of Rajahmundry in the 
Kistna district the flora is correlated by C. S. Fox and 
previous writers (see Mem. Geol. Surv. Ind., vol. 58, p. 197, 
1931) with the Kota stage. In fact we have here a flora 
intermediate between the rich coniferous flora of the Jabal- 
pur and Umia beds, and the flora rich in seed ferns and 
cycadophytes and with few conifers of Rajmahal. This is 
enough to group Ragavapuram palaeobotanically with Kota, but 
not enough to define the age within any but broad limits. The 
leading plants are Taeniopteris macclellandi, Otozamites abbre- 
viatus, Ptilophyllum acutifolium, Elatocladus plana, E. tenerri- 
ma, Gingkoites crassipes. 


(T.H. Hortan, 1926; M.S. Krispnan and K. Jacos). 


RAGHUNATHPALI CONGLOMERATE .......... Archaean 

(India). 

Name used by M.S. Krisunan (Rec. Geol. Surv. Ind., vol. 67, 
p. 64, 1933) to crush conglomerates of sedimentary origin at the 
top of the Gangpur series containing pebbles of quartzite, mica- 
ceous quartz schist, phyllite, tourmaline-quartz rock and rarely 
granite, forming an exceedingly well defined zone extending right 
along the southern and eastern border of the Gangpur anticli- 
norium from Amasranga (22°1’: 84911’) to Sirka (22023 : 8507). 
The conglomerates undoubtedly mark a shear zone, but it is not 
clear whether this is accompanied by any overthrusting. See also 
KrisHNnan (Proc. 22nd Ind. Sci. Cong. Pres. Add., p. 179, 1935). 


(T. H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


RAIALO SERIES 
(India). 


Name used as a stage by C. A. Hacxer (Rec. Geol. Surv. Ind., 
vol. 10, p. 85, 1877) for limestones and quartzites considered to 
be a lower stage of the Alwar Series. Name abandoned by 
R. D. OrpHam (Man. Geol. Ind., 2nd Ed., p. 69, 1893) but revived 
by A.M. Heron (Mem. Geol. Surv. Ind., vol. 45, pp. 23, 105, 1917) 
and described as a thin group of quartzites resting unconforma- 
bly on the pre-Delhi Aravalli system, and passing upwards con- 
formably into a much thicker limestone, nearly 2000 ft thick, 


al. ONES RAS MES NE RA a Archaean 
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which is succeeded by the lower beds of the Alwar series. 
Further work in Central Rajputana has led A. M. Heron to 
the conclusion that the Raialos must be separated from the 
Delhi system to form a distinct series which lies unconfor- 
mably on the Aravallis, and is in turn overlain unconforma- 
bly by the Delhi system (Rec. Geol. Surv. Ind., vol. 62, p. 172, 
1929). It probably occupies a part of the Eparchaean < inter- 
val». See E.H. Pascor (Man. Geol. India and Burma, vol. 1, 
p. 345, 1950); A.M. Heron (Mem. Geol. Surv. Ind., vol. 79, p. 
22, 1953). Named from the village of Raialo (2795’ : 76°14’) in 
the Jaipur State, near the frontier with Alwar State, and deve- 
loped there and near Rajnagar (25°4’ : 73953’) in Mewar (Udaipur 
State). The celebrated marble of Makrana (2792’: 74944’) in 
Jodhpur also probably may be correlated with the Raialos. 


(T. H. Hortan, 1926; M.S. Krisunan.and K. Jacos). 


RAIPUR LIMESTONE or SERIES .. Precambrian-Cambrian 
(India). 


Described by H.B. Mepuicotr as quoted by W. Kine (Rec. 
Geol. Surv. Ind., vol. 18, p. 73, 1885) for the limestones presumed 
to be of Lower Vindhyan or Cuddapah age which are « perhaps 
the commonest rock at the surface all over the plains of Chha- 
tisgarh.» The name is printed on the map accompanying the 
paper but is not used in the text. See Chandarpur sandstones. 

The shales and limestones of the Raipur series lie nearly 
horizontally and unconformably on the older beds. The lime- 
stones are compact, thick bedded and sometime shaly, the latter 
grading into shales. The beds are unfossiliferous and have a 
thickness of about 2,000 ft in the Mahanadi valley. To the east 
of the main Chhattisgarh area, the Raipur series consists mainly 
of pink and buff shales and shaly limestone, with a bed of gra- 
nular quartzite at the top. The beds in the Barapahar hills are 
often highly disturbed and even over folded and crushed along 
the gneissic border which appears to be a faulted junction. 


(T.H. Houranp). 


RAJAGRIHA "SERIES orr.. -issoro uriin Precambrian (?) 
(India). 
See: RAJGIR SERIES. 


RAJAHMUNDRY SANDSTONES ................. Pliocene 
(India). 
Name applied by W. Kine (Rec. Geol. Surv. Ind., vol. 10, 
p. 56, 1877, and Mem. Geol. Surv. Ind., vol. 16, pp. 205, 248, 1880) 
to the conglomerates and sandstones in the Godavari district, 
resting unconformably on various formations. They are equiva- 
lent to the Cuddalore sandstones (q. v.). 
(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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RAJGIR (Rajagriha) SERIES ............ Precambrian (?) 

(India). 

Named by H.B. Mepticorr (Rec. Geol. Surv. Ind., vol. 2: 
p. 42, 1869) from a hill-range in Bihar (2500 : 85930’). Quartzites 
are the most important constituents, forming the prominent hills 
in this area, associated with mica-schists. The Rajgirs and Ma- 
habar schists (q. v.) are supposed to be equivalent. Similar rocks 
occur in the Kharakpur (Kurruckpur) hills farther east. 


(T.H. Hottanp, 1926; M. S. KRISHNAN and K. Jacoes, 1955). 


RAJMAHAL SERIES v. ien roa Wass a are oe Jurassic 

(India). 

Name proposed by T. OLtpHam (Mem. Geol. Surv. Ind., vol. 2, 
p. 313, 1860; Pal. Ind., Ser. 2, vol. 1, p. 7, 1862; V. Batt, Mem. 
Geol. Surv. Ind., vol. 13, p. 209, 1877) from the hill range (24030 : 
87930’) which takes its name from the town of Rajmahal. The 
series consists of trap flows with intercalated grits and carbona- 
ceous shales. The traps (C. A. McManon, Rec. Geol. Surv. Ind., 
vol. 20, p. 104, 1887; and C.S. Mrpptemiss, id., vol. 22, p. 226, 
1889) are basalts without olivine or pyroxeneandesites, similar to 
the Deccan traps (q.v.) but of earlier age. In view of this simi- 
larity, they were again examined by G. V. Hosson (see Rec. Geol. 
Surv. Ind., vol. 62, p. 146, 1929) who confirmed the opinion that 
the traps were contemporaneous with the intercalated sedimen- 
tary rocks and not intruded sills. The Rajmahal sedimentary in- 
tercalated strata contain a rich flora, Taeniopteris, Danaeopsis, 
Thinnfeldia, Williamsonia, and Nilssonia, the last two in abun- 
dance. Isolated outcrops yielding a similar flora have been found 
on the east coast with associated marine fossils (see Athgarh, 
Raghavapuram, Pavalur, etc.). O. FEISTMANTEL (Pal. Ind., Ser. 2, 
vol. 2, p. 102, 1880) regards the Rajmahals as not younger than 
Lias. B. Saunt (Pal. Ind., N.S., vol. 20, Mem. 3, pp. 15, 17, 1932) 
states that the evidence available seems to support the view that 
the Rajmahal series probably extended upwards into the Middle 
Jurassic. K. Jacos (19° Congr. Géol. Intern., Symp. Sér. Gond., 
Alger, 1952, pp. 154-155) considers the Rajmahals to be Upper 
Jurassic age. It is usually accepted as being older than the Ja- 
balpur stage. 


(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jaco). 


RAKSAS SERIES 
(India). 


Name given by A. Hem and A. Gansser (Mém. Soc. Helv. 
Sci. Nat., vol. 73, Central Himalaya, p. 169, 1939), after Lake 
Raksas, to Mesozoic sediments, occurring on the south shore of 
the lake in the north of Jungbwa in Tibet. The series underlies 
the Flysch, and constitutes black slates, resembling Spiti 
Shales, phyllitic greenish-gray clayslates, greenish micaceous 
shales, limestones, etc. The clay slates resemble the Dalings, 


ROOM ET I ee ee ey eee eS Mesozoic 
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but an impression of middle Liassic ammonite, Polymorphi- 
tes jamesoni Sow, was found in them. Micaceous shales 
underlying the Liassic rocks resemble flysch deposits. The 
Mesozoic and older formations of Raksas Lake were mapped as 
Eocene in « Geology of Himalaya» by Hayprn (1934) (revised). 
The flysch is considered to be of Upper Cretaceous age. 


(M.S. KrīIsHNaN and K. Jacos). 


RALAM SERIES ........ Precambrian (?)-Lower Cambrian 
(India). 


Name given by A. Hem and A. GansserR (Mem. Soc. Helv. 
Sci. Nat., vol. 73, Central Himalaya, pp. 131, 202, 1939), to the 
important series of basal conglomerate with quartzite and dolo- 
mite, exposed on both sides of Ralam pass between the Lissar 
and Gori Valleys. The conglomerate, mainly formed of quartzite 
pebbles in a black or red quartzitic ground mass, rests uncon- 
formably on the Martoli phyllites. The conglomerate passes gra- 
dually into a gray to purple and green, very hard and massive 
quartzite. The top of the series is composed of yellow to orange, 
weathered massive dolomite. The Ralam series passes upwards 
into the Garbyang series, and it is tentatively assigned to basal 
Cambrian partly Precambrian. 

(M.S. KrisHNAN and K. Jacos). 


EAT rere es Rattner Cle E kt. oor, aya. Archaean 
(India). 
See: SAUSAR SERIES. 

EAT AI SLAG wo orice Ae oe) « cereus Upper Permian 
(India). 


The highest division of the Damuda series (q. v.). The name 
was given by W.T. Bianrorp (Mem. Geol. Surv. Ind., vol. 3, 
p. 29, 1861) from the town of Raniganj (23°36’ : 8798’) in the 
Burdwan district. The flora is distinctly richer than that of the 
Barakar stage (q.v.); Sphenophyllum speciosum and Gangamop- 


_ teris make their last appearence; Glosspoteris is represented by 
nine species; Phyllotheca indica, Cladophlebis roylei, Palaeovit- 


taria kurzi have so far only been found in this stage. Tree trunks 
referred to Dadoxylon have recently been found at the top of 


the Raniganj stage, (Rec. Geol. Surv. Ind., vol. 57, p. 75, 1925; 


and vol. 60, p. 365, 1928). 
(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


EE ANIKOT: SERIES ts ac). die. daw. Jodcen i. wet Palaeocene 


(Pakistan, India). 
Name given by W. T. Branror (Rec. Geol. Surv. Ind., vol. 9, 


pp. 9, 1876; Mem. Geol. Surv. Ind., vol. 22, 1879) from a fort of 
this name in the Laki Range, Sind, north-west of Kotri (25°54 : 
67956’) to a series of sandstones, limestones and shales under- 
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(Ranikot series, continued) | 


lying the Laki Series (q.v.) with an unconformity, regarded by! 
the author as Lower Eocene in age. The lower limit of the Ra-| 
nikot series was at first extended downward to include the trap) 
and Cardita beaumonti beds, but later W.T. Bianrorp (Rec. | 
Geol. Surv. Ind., vol. 11, p. 102, 1873 and Mem. Geol. Surv. Ind., 
vol. 17, p. 37, 1879) excluded these and restricted the term to the | 
beds lying between the Deccan Trap and Laki Series. | 

The Ranikot series consist of a lower division of maximum | 
of 1500 feet of almost unfossiliferous sandstones and clays of 
fluviatile origin and an upper division of 700 to 800 feet of ma- 
rine limestones and shales richly fossiliferous. In Western Sind 
the Ranikot series outcrop in three disconnected patches; these 
are a narrow elongated outcrop in the Laki Range, the Band 
Vera plain north-west of Kotri and a shallow anticline in the 
neighbourhood of Jherruck. 

The Upper Ranikot division was divided by E. VREDENBURG 
(Pal. Ind., N.S., vol. 3, Mem. 1, Introduction, 1909 and Rec. Geol. 
Surv. Ind., vol. 51, p. 325, 1921) into the following four zones. 

Zone 4. (Uppermost zone) with Nummulites planulatus now 
known as Nummulites nuttalli. 

Zone 3. with Assilina miscella now known as Assilina ra- 
nikoti. 

Zone 2. with Operculina sp. 

Zone 1. (Lowermost zone( with Calyptrophorus indicus. 

The emended names of foraminifera are given by W.L.F. 
Nutra (Geol. Mag., vol. 63, p. 113, 1931 and L. M. Daves, Quart. 
Journ. Geol. Soc., vol. 83, p. 266, 1927). The four zones recognised 
by E. VREDENBURG were found difficult to recognise by W. L. F. 
Nuttatt (Rec. Geol. Surv. Ind., vol. 65, p. 306, 1931) who has 
adopted a twofold division. The lower division of W.L.F. 
Nutrar includes Zones 1 to 3 of E. VREDENBURG and is charac- 
terized by Operculina hardiei in abundance and the gasteropod 
Calyptrophorus indicus which is found frequent at the base of the 
series. The upper division includes E. VREDENBURG’s zone 4 and 
about 120 feet of strata stratigraphically higher than his zone 4 
and is characterised by Nummulites nuttalli, N. guettardi, Miscel- 
lanea miscella, Assilina ranikotensis, Operculina canalifera Al- 
veolina, etc. 

E. VREDENBURG regarded the lower Ranikot with Ostraea 
talpur at the base (Pal. Ind., N.S., vol. 10, Mem. p. 474, 1928) as 
Thanetian in age. F. W. Nurratt (Geol. Mag., vol. 63, 1926) re- 
garded the Upper Ranikot beds equivalent to part of the Thane- 
tian and Montian of Europe. L.M. Davies (op. cit., p. 236) corre- 
lates the Upper Ranikot beds with the middle portion of the 
Landenian of Europe, while the Lower Ranikot series according 
to him extend from the Lower Landenian to the base of the 
Montian. 

The Ranikot series was at first believed by E. VREDENBURG 
(Pal. Ind., N.S., vol. 14, Mem. 1, Introduction, 1909) to be «of 
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very limited occurrence, and is entirely unknown outside of a 
relatively small area in Western Sind ». Beds equivalent of the 
Ranikot series have, however, been subsequently discovered out- 
side of Sind and are now known from N.W.F.P., Punjab and 
Baluchistan. (See L. M. Davies and E. S. Prnrotp, Pal. Ind., N.S., 
vol. 24, Mem. No. 1, vol. 83 (2), 1927), F. E. Eames (Quart. Journ. 
ee Soc., London, vol. 107 (2), 1952) also Dunghan Limestone 
q.v.). 

Rocks referable to this series are found in the south-west 
flank of the Pir Panjal range (D.N. Wanra, Mem. Geol. Surv. 
Ind., vol. 51, pp. 217, 259, 1928) and in southern Tibet (H.H. 
Havnen, Mem. Geol. Surv. Ind.. vol. 36, p. 178, 1907). 

The Molluscan fauna of the Upper Ranikot series is des- 
cribed in Pal. Ind., N.S., vol. 3, Mem. 1, 1909; id., vol. 10, Mem. 2, 
1927; and id., vol. 10, Mem. 4, 1928. The Lower Ranikot which is 
unfossiliferous in Sind is richly fossiliferous in the Kohat District 
and its Molluscan fauna (from the Hangu shales) is described in 
Pal. Ind., N. S., vol. 15, pp. 6-8, 1930. 

The corals are described by P.M. Duncan (Pal. Ind., Ser. 7, 
14, vol. 1, pt. 2, 1880) and the Echinoidea by P.M. Duncan and 
P. Stanen (Pal. Ind., Ser. 7, 14, vol. 1, pt. 3, 1882-1886). Their 
distribution is described by E. VREDENBURG (Pal. Ind., N.S., 
vol. 3, Mem. 1, Introduction, pp. 15-18, 1909). 

The following are the characteristic foraminifera of the Ra- 
nikot Series which are most useful for stratigraphical purposes. 

Nummulites nuttalli, N. thalicus, N. globulus, N. wadiai, N. 
sindensis, N. lahirii, Assilina ranikoti, A. dandotica, A. spinosa, 
Operculina canalifera, O. subsalsa, O. patalensis, O. jiwani, 
Miscellanea miscella, M. stampi, Lockhartia conditi, L. haimei, 
L. newboldi, L. tipperi, Dictyoconoides flemingi, Lepidocyclina 
(Polylepidina) punjabensis, Discocyclina ranikotensis, Alveolina 
vredenburgi, A. ovoidea, Flosculina globosa. 

(M. H. Kman). 


RANTHAMBHOR QUARTZITES ................ Archaean 
(India). 


A.M. Heron (Rec. Geol. Surv. Ind., vol. 59, p. 94, 1926). 
A great thickness of reddish sandstones exposed in the neigh- 
bourhood of Ranthambhor and Sawai Madhopur in the former 
Jaipur State, which locally are the highest representatives of the 
Aravalli system. Also see (Mem. Geol. Surv. Ind., vol. 68, p. 28, 


1936). 
i (M. S. KRISHNAN and K. Jacos). 


PEET AV ZONE ooo eS e e Pe a ira ce ig oe E Eocene 
(Pakistan). 
Name used by A.B. Wynne (Mem. Geol. Surv. Ind., vol. 11, 
p. 24, 1875) to designate certain beds overlying the salt in 
Kohat. E.H. Pascor (Mem. Geol. Surv. Ind., vol. 40, pp. 357, 363, 
365, 1920) regards the Red Shale as Lower Chharat (q. v.). The 
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section is more fully described by L. M. Davies and D.N. Wania | 
(Trans. Min. and Geol. Inst. of India, vol. 24, p. 208, 1929) who | 
show that the Red Clay underlies the Kohat Shale, which last | 
according to L.R. Cox (Trans. R. Soc. Edin., vol. 57, part 1, | 
No. 2, p. 28, 1931) is basal Khirthar. The Red Clay also at Kohat 
overlies limestones with Laki fossils. It may therefore be regar- | 
ded as Uppermost Laki in age, and equivalent to part of the | 
Lower Chharats as Pascor suggested. | 


(G. de P. COTTER). 


RED SHALE SERIES OF THE SON VALLEY. Precambrian (?) | 
(India). 


Shales and sandstones in which a red shale predominates, | 
occuring below the Vindhyans in the Son valley. R.D. OLDHAM 
(Mem. Geol. Surv. Ind., vol. 31, p. 7, 1901) described various 
outcrops of this series, but the evidence obtained was insufficient 
to permit a correlation with known rock systems. From the 
development of the series near Jungel (24031 : 82°51’) on the 
borders of the Mirzapur district, the beds are also known as the 
Jungel beds. S. M. Marmur (Rec. Geol. Surv. Ind., vol. 84, part 1, 
p. 10, 1953) designates the Bijawars in Mirzapur district, as 
« Jungel series » and includes the Red Shale series in it. Divided 
by him into three stages, the lower consisting of conglomerates 
and sandstones, the middle represented by red and white sandy 
shales and the upper consisting of sandstones with pebbles of 
jasper and quartzite. 


(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


REGUR: : 5002 ites Uh thlarteaeel: See Pleistocene 

(India). 

Indian name for the black soil which is prominent especially 
in the Deccan (telugu, regada). The soil in properties resembles 
the characteristic soils of the American prairies. For discussion 
Aland its nature and origin, see Man. Geol. Ind., 2nd Ed., p. 


(T.H. HoLLAND). 


REHMANNI BEDS. o sinine anaa ani ates Upper Jurassic 
(India). 
See: CHARI GROUP. 

RENJI STAGE Re eee n da N a Upper Oligocene 
(India). ; 


Name given by P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 
1932) to beds 2 000-3 000 feet thick and consisting of hard, ferru- 
ginous usually massive sandstones with comparatively rare shale 
and sandy shale. It forms the upper division of the Barail series 
in Central and Lower Assam. The Tikak Parbat Stage of Upper 
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Assam is considered to represent the Lower Renji and Upper 
Jenam of Central and Upper Assam. The beds of this stage form 
the hills north of Badarpur indicated on the old map as Renji 
(25°2’ : 92°39’). 

(M.S. KrisHnan and_K. Jacos). 


RESHUN CONGLOMERATE ................... Cretaceous 
(Pakistan). 


Name due to H.H. Haypen (Rec. Geol. Surv. Ind., vol. 45, 
p. 284, 1915) from a village in Chitral (3609 : 7292’) to a conglo- 
merate composed mostly of grey white pebbles of limestone 
(often crystalline) and quartzite. The conglomerate is extensively 
developed between Owis valley (36°99: 71958’) and Reshun. 
Fragments of Bryozoa embedded amongst the pebbles were at 
first believed to indicate a pre-Devonian age, but the foramini- 
feral genus Orbitolina discovered later suggests the Reshun 
conglomerate to be not older than Cretaceous. G. H. TIPPER (Rec. 
Geol. Surv. Ind., vol. 54, p. 56, 1922) considered the Reshun 
conglomerate to be Upper Cretaceous or Lower Tertiary in age. 
See also G. H. Tipper (Rec. Geol. Surv. Ind., vol. 56, p. 45, 1924) 
and E. H. Pascoe (Rec. Geol. Surv. Ind., vol. 55, p. 38, 1923). 


(M. H. Kwan). 


REWARH SEBIES i.o. aene te os Precambrian-Cambrian 

(India). 

The middle of three divisions of the Vindhyan (Upper Vin- 
dhyan) system as proposed by T. OLDHAM (Journ. As. Soc. Beng., 
vol. 25, p. 249, 1856). Named from the State in Central India. 
F. R. Marrer (Mem. Geol. Surv. Ind., vol. 7, p. 27, 1869) divided 
the Rewah series as follows: — 


Upper Rewah Merta ae: Upper Rewah sandstone. 
Jhiri shales. 
BOWEL REWA Deora. eA an Lower Rewah sandstone. 


Panna shales. 


Owing to the discontinuity of some of the beds E. VREDEN- 
BURG (Rec. Geol. Surv. Ind., vol. 33, p. 254, 1906) proposed a 
new grouping of the Vindhyans, placing the Rewah and Kaimur 
together in a new series, the Tons series. 

The existence, in Bundelkand, of the Lower Rewah Sand- 
stones and Panna Shales is considered to be doubtful by him. 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


IRE WA Ka BEDS a. Scenes gaa enaa e Eak Nummulitic 

(India). 

Name given by C.S. Fox (Gen. Rep. Rec. Geol. Surv. Ind., 
vol. 71, pt. 1, p. 84, 1936 and vol. 72, pt. 1, p. 90, 1937), to the 
shales and sandstones overlying 4000 ft thick the Siju limestone 
and correlated with the Kopilis of Upper Eocene to perhaps Oli- 
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gocene age. See also A. M. N. Guosu, Rec. Geol. Surv. Ind., vol. 


83, pt. 2, 1953. 
(M.S. KrisHnan and K. Jacos). 


RHOTAS STAGE tai oire soss Precambrian-Cambrian 
(India). 
See: ROTHAS STAGE. 


RIKBA STAGE: OHD et Aa anai = Upper Palaeozoic 
(India). 
See: GONDWANA SYSTEM. 


RIWAT BEDOS PPR Oe, eR UTE AANTEEL ore A Pliocene 
(Pakistan). 


Name due to W.D. Gru (Quart. Journ. Geol. Soc., London, 
vol. 107, pp. 4, 383) for the lowest 1500 feet of the Chinji Stage 
(q.v.) in the eastern part of the Soan syncline which shows 
Kamlial lithology. But the evidence of strike mapping reveals the 
stratigraphical position of these beds for they pass eastwards into 
true Chinjis. Further the heavy mineral residues of the sandsto- 
nes near Riwat village show high epidote concentration of Chinji 
type and lacks the characteristic Kamlial tourmaline flood. 


(M.H. Kuan). 


ROHTAS (Rhotas) STAGE ........ Precambrian-Cambrian 

(India). 

Name proposed by P.N. Darra (Rec. Geol. Surv. Ind., vol. 
28, p. 145, 1895) for the upper three beds of the Lower Vin- 
dhyans distinguished by F.R. Marrer (Mem. Geol. Surv. Ind., 
vol. 7, p. 28, 1869). Named from the ancient fort of Rohtasgarh 
(24937’ : 83953’) in the Shahabad district. 

J.B. Aunen (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 144, 
1933) divided the Rohtas stage into the following: — 


Limestone and shales. 

Nodular limestone and shales. 
Rohtas Stage ........ Banded shales. 

Limestone. 

Nodular limestone and shales. 


(T.H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 


S 


SAE ek TH PHASE .... Upper Cretaceous-Lower Eocene 
ia). 


OVE. BoEau (1950). Progr. Rep. Geol. Surv. Ind. (unpu- 
blished). Name given to the association of the older pre-tertiary 
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sediments into which ultra-basics were intruded in the Anda- 
mans. A part of the older pre-Tertiary sediments is formed of 
radiolarian chert. K. Jacos (Rec. Geol. Surv. Ind., vol. 83, pt. 2, 
pp. 397-420, 1954) thinks the age of these radiolarian cherts and 
the associated ultra-basics, to be Upper Cretaceous or early 
Eocene. See also Serpentine series which is more or less syno- 
nymous. 

(M. S. Krisunan and K. Jacos). 


SAEKARSANHALLI SERIES ........5....00508- Archaean 
(India). 


Name proposed by L. L. FERMOR (Mem. Geol. Surv. Ind., vol. 
70, part 2, p. 84, 1936), to include the sakarsanite, sandite, and 
some «metamorphic rocks characterised by secondary minerals 
such as pale pyroxenes, soda amphiboles with blue-green to lilac 
pleochroism (bababudanite, commingtonite, etc.) », which « Ja- 
YARAM places in one large indefinite group. These three groups 
appear to be part of one stratigraphic sequence, and as they do 
differ from rocks found elsewhere in Mysore, they may conve- 
niently receive a local name, which may be termed the Sakar- 
sanhalli series ». According to Jayaram (Rec. Mys. Geol. Dept., 
vol. 22, p. 28, 1925) these rocks «either probably represent a 
pre-Dharwar or earlier Dharwar series of sediments including 
true clastics as well as fragmental tuffs, etc. ». 


(M.S. KRISHNAN and K. Jacos). 


BAKARSANITE SERIES |.. ic ccc eines: Archaean 

(India). 

Name proposed by B. Jayaram (Rec. Mys. Geol. Dept, vol. 22, 
p. 29, 1923) to lithological types of metamorphic rocks charac- 
terised by manganiferous minerals such as those described by 
L.L. FERMOR among his kodurites and gondites. The Sakarsa- 
nite series of metamorphic rocks are tentatively considered to 
be altered sediments of an older Dharwar series, if not of pre- 
Dharwar age. They are developed as lenses amidst gneisses near 


Sakarsanhalli, Kolar district. 
(M.S. KRISHNAN and K. Jacos). 


SAKESAR LIMESTONE ©... 05.6006 sence we Lower Eocene 
(Pakistan). 


E.R. Grr (Rec. Geol. Surv. Ind., vol. 69, p. 67, 1935) gave 
this name to the youngest of his five divisions of Nummulitic 
rocks in the western part of the Salt Range. The Sakesar lime- 
stone overlies the Nammal limestones and shales (q.v.). It be- 
longs to the lowermost division of the Laki and forms the great 
plateau and high peaks in the Salt Range. Its thickness in the 
Patala Nullah has been estimated at 240 feet but in other locali- 
ties it is considerably thicker attaining a thickness of more than 
400 feet. Lithologically this limestone is very similar to the 
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Kairabad limestone of Ranikot age but can be distinguished by 
its less persistent nodular character and by the presence of chert || 
nodules in the higher beds. The following species of foraminifera || 
and Mollusca have been identified by L. M. Davies and L. R. Cox | 
respectively (Pal. Ind., N.S., vol. 24, p. 11, 1937). | 
FORAMINIFERA : | 
Nummulites cf. mamilla, N. atacicus, Assilina granulosa, A. || 
spinosa, Lockhartia newboldi, L. tipperi, Alveolina oblonga, A. || 
ovoidea, A. globosa. ) 
MOLLUSCA : | 
Lucina noorpoorensis, Ostrea flemingi, O. (Liostrea) cf. | 
rouaulti, Spondylus cf. radula, Velates perversus, Venericardia | 
cf. subcomplanata, Vicetia metingensis. ! 
(M.H. Kman). 


SAROLP SERIES. {ny eu be AE, S & Archaean | 
(India). | 


Name due to V. Batt (Rec. Geol. Surv. Ind., vol. 10, p. 180, | 
1877) in the form Sakoli beds, and revived by S.K. CHATTERJEE 
in the present form, (Rec. Geol. Surv. Ind., vol. 65, p. 106, 1931) | 
to represent an upper portion of the Sausar series (q.v.). It | 
consists of schistose and phyllitic rocks mainly. Sakoli (21010 : 
80°11’) is a village in the Bhandara district in Madhya Pradesh. | 


(T.H. Hortan, 1926; M. S. KRISHNAN and K. Jacos). 


SALEM GNEISS 
(India). 


Term proposed by R.B. Foore (Mem. Geol. Surv. Ind., vol. | 
25, p. 30, 1895) for the prevalent rock of the Salem hills and the | 
Nilgiri plateau. The name is equivalent to the term «Nilgiri 
gneiss » (q. v.) previously proposed by W. Kine, and the rocks | 


referred to are those now generally known as the Charnockite 
series. 


E T E ee E aa Archaean | 


(T.H. Hotranp). 


SALETEKRI BEDS 
(India). 


Synonym for Chilpi-ghat beds (q.v.) from the Saletekri range 
(21° 47’ : 80°52’) north-west of Raipur, Madhya Pradesh, on the 
western edge of the Chhatisgarh basin (W. Kine, Rec. Geol. Surv. 
Ind., vol. 18, p. 187, 1885). 


ET ORS ee te one Archaean 


(T.H. HoLLAND). 


SALINE SERIES 
(Pakistan). 


See: PUNJAB SALINE SERIES, 


E Ee d a Cambrian or Precambrian 
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SALEHALA SERIES ............. Archaean-Precambrian 

(India). 

Name given by D.N. Wapa (Rec. Geol. Surv. Ind., vol. 62, 
p. 154, 1930) to a series of carbonaceous slates and limestones 
underlying the Dogra slates (q.v.) in Kashmir (Karnah Tahsil). 
They occur in the anticlinal cores of this area, and closely re- 
semble the Jutogh series of the Simla area (q.v.). Salkhala is a 
village on the Kishenganga (34° 34’ : 74° 54’). 


(M.S. KrisHnan and K. Jacos). 


SALT PSEUDOMORPH STAGE. Cambrian or Precambrian 
(Pakistan). 


The uppermost stage of the Cambrian formation in the Salt 
Range, Punjab, composed of red flaggy sandstones and shales, 
with pseudomorphs of cubic salt crystals. Distinguished by A. B. 
Wynne (Mem. Geol. Surv. Ind., vol. 14, p. 98, 1878) and regarded 
as possibly Triassic in age, without, however any positive evi- 
dence. The beds are unfossiliferous, but are intimately connected 
with the so-called Cambrian Magnesian sandstone beds below. 
The name Bhaganwala group (stage) has been proposed by 
F. Nortutnc for these beds (Rec. Geol. Surv. Ind., vol. 27, pp. 74, 
80, 1894). 

(T.H. Hortan, 1926). 


SAMANA SUK LIMESTONE ..................... Jurassic 
(Pakistan). 


Name given by L.M. Davies (Pal. Ind., new ser., vol. 15, 
part 1, p. 3, 1930) to a thickness of from 400 to 500 feet of dark 
grey limestone with traces of ammonites found in the Samana 
range near Hangu camp, Kohat district. It is believed to be Upper 
Jurassic, and would thus correspond to the Spiti Shales in part. 


(G. de P. COTTER). 


SAMARIA. SHALES .. .... eero eami Precambrian-Cambrian 
(India). 


Name used by Kishen Srneu in his field maps in 1881-18884, 
and by A. L. Courson (Rec. Geol. Surv. Ind., vol. 60, p. 176, 1927), 
for a local development of shales in the Vindhyans intervening 
between the Lower Bhander limestone below and the Lower 
Bhander sandstone above, and confined to the former Mewar 
(Udaipur) and Bundi States in Rajputana. They differ from the 
Ganurgarh shales in that they do not contain quartzitic bands and 
a thin limestone occurs at their top. Samria (25° 6’ : 7595’) is a 
village in Mewar. A.M. Heron (Mem. Geol. Surv. Ind., vol. 68, 
part 1, p. 105, 1936) considers that these shales are merely some- 
what thinned equivalents of the Sirbu shales, and that the term 
« Samria » shales is redundant. 

(M.S. KrisHnan and K. Jacos). 
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SANDROCK STAGE..............+-+- dhe saat» sak Pliocene 
(Pakistan, India). 
See: MIDDLE SIWALIK. 


SAPGHOTA STAGE 3.) 26). 654.2). Ani ieee DES Archaean 
(India). 
See: SAUSAR SERIES. 


SARGUR SERIBSCG i. fe AE. oa ae el ear nl gaia Archaean 
(India). 


B. Rama Rao (Presidential Address, Proc. 23rd Ind. Sci. Cong., 
p. 236, 1936). A group of granulitic rocks containing variable 
proportions of sillimanite, kyanite, staurolite, graphite, corundum, 
rutile and other minerals usually suggestive of thermal meta- 
morphism of argillaceous sediments, and crystalline limestones, 
etc.; recognisable in the south western part of Mysore district, 
and included in the Dharwars. 
(M.S. KRISHNAN and K. Jacos). 


SARIKOL. SERIES 4.24; < Asa pba Sia ane Palaeozoic 
(Pakistan, India). 


H.H. Haypen (Rec. Geol. Surv. Ind., vol. 45, p. 300, 1915) 
applied this name to a series of shales, slates, limestones and 
quartzites with much igneous material underlying the Pamir 
limestone and probably Upper Palaeozoic in age. Named from 
the Sarikol range (37° 15’ : 750 10’). 

(T.H. Houzanp, 1926). 


SARPO LAGGO SERIES 
(India). 


Name given by J.B. Aupen (Him. Journ., vol. 10, 1938, p. 43) 
to a group of shales and slates associated with granites and 
gneisses in Sarpo Laggo valley in the Karakoram. Aupen (1938) 
considers the gneisses to be intrusive into the Sarpo Laggo rocks 
which he correlates with the Sarikol shales of Haypren (1915), 
Karakash and Kilian series of De Terra (1932) from Depsang and 
Yarkand. He assignes the series, Lower Palaeozoic and older age. 
See also A. Desto, Geog. Journ., vol. 75, p. 404, 1930. 


(M.S. KrisHnan and K. Jacos). 


POPR cB ncaa Lower Palaeozoic (?) 


SATTAVEDU (Sattivedu) SERIES 
(India). 


R. B. Foote (Rec. Geol. Surv. Ind., vol. 3, p. 14, 1870; Mem. 
Geol. Surv. Ind., vol. 10, p. 64, 1873). Upper division of the Upper 
Gondwanas near Madras, named from the hills about 35 miles 
north-west of Madras (13° 26’ : 80° 1’). The plant fossils found in 
these beds were largely indeterminate, but a Dictyozamites has 
been recognised (Pal. Ind., ser. 2, vol. 1, part 4, p. 3, 1879). 


Apia ate yes Mert oe Jurassic 
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Referred to as «Sattavedu Stage» by C.S. Fox (Mem. Geol. 
Surv. Ind., vol. 58, p. 211, 1931) who finds the term «series » 
inappropriate. 

(T. H. Hotranp, 1926; M.S. Krisunan and K. Jacos). 


CAED COECER EES 6 et arth, ec ts cnc oe} kak Jurassic 
(India). 


See: SATTAVEDU SERIES. 


SCRORECRCNES BED oO oe. two ol at was Upper Cretaceous 
(India). 


See: LAMETA SERIES. 


Sra eeeEn (eenbtbense ico mam .. ... aveddidhedt.... Archaean 
(India). 


Name due to L.L. FERMOR (Rec. Geol. Surv. Ind., vol. 59, 
p. 77, 1926) from the Sausar tahsil, a sub-division of the Chind- 
wara district, Madhya Pradesh. This name is applied to a series 
of rocks in the Archaeans of peninsular India, which contains 
hornblende granulites, manganiferous marbles, gonditic rocks, 
ealciphyres, quartzites, quartz-schists, scapolite-granulites, dolo- 
mitic marbles, garnet-schists, etc. The series of apparently meta- 
morphosed sedimentaries may in part be correlated with Chil- 
pighat series (q. v.). The most important horizon is Mansar gon- 
ditic rocks which may prove to be a useful datum line enabling 
a correlation to be made with the Archaeans of other parts of 
India. 

The succession worked out by L.L. FERMOR in the Chind- 
wara-Nagpur area has been confirmed by W.D. West (Cur. Sci., 
vol. 3, 1934) and D. BHATTACHARJEE in the Nagpur district. 


The different stages in the succession are: 
FERMOR WEST Rock types 


Ramtek ... | (?=Chorbaoli) | Sericitic quartzites. 


Sapghota .. Garnet authophyllite schists, 
chlorite schists, and magnetite- 
quartz rock. 


Sitaparn a uy Sitapat: ....... Hornblende schists, garnet am- 
phibolites, and pyroxenite. 


Bichua .... | Bichua....... Pure facies : white dolomitic 
marbles with tremolite and 
diopside. 

Impure facies : Diopsidites, acti- 
nolite schists, and schists with 
wollastonite, grossularite, sca- 
polite, tremolite and antho- 
phyllite. 
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(Sausar series, continued) 


— Junawani .... | Muscovite-biotite schists with | 
autoclastic conglomerates. il 
Chorbaoli . | Chorbaoli Felspathic muscovite-quartz- 
(? = Ramtek) schists and quartzites. 
Mansar Mansar ...... Muscovite-biotite-sillimanite- | 
(Gondite) . schists with lenticular beds of 
gondite and manganese ore. 
Lohangi ... | Lohangi...... Pink calcitic marbles and calci- | 
phyres (some manganiferous | 
marbles). 
Utekata ... | Utekata ...... Banded calc-granulites. 
Kadbikhera .. | Magnetite-biotite-granulites. 


See Sir Lewis Fermor, Rec. Geol. Surv. Ind., vol. 59, p. 78, 
1927 ; Ibid., vol. 65, p. 108, 1932 ; Trans. Nat. Inst. Sci. Ind., vol. 1, 
No. 6, p. 94, 1936. 

(M.S. KRISHNAN and K. Jacos). 


SAWA GRITS AND SHALES ................ Precambrian 
(India). 


Coarse white sandstones and conglomerates showing ripple- 
marks and current bedding and white or pale grey shales con- 
taining bands of chert running in the form of a narrow dis- 
continuous ridge in eastern Mewar, west of the Great Boundary 
fault. Believed to be representing the less metamorphosed facies 
of the Delhi System i. e. Sawa grits. Refer. : Rec. Geol. Surv. Ind., 
vol. 59, p. 96, 1926; A. M. Heron (Mem. Geol. Surv. Ind., vol. 68, 
p. 61, 1936). 


(T.H. Hottanp, 1926; M.S. Krisunan and K. Jacos). 


SCARP SANDSTONE 
(India). 


See: KAIMUR SERIES. 


OR SEL ee ae Precambrian-Cambrian 


SCYTHIAN STAGE OR SERIES .................. Triassic 
(Pakistan). 
Name suggested for the Ceratite formation of the Punjab 
Salt Range by F. Norriina (Neues Jahrb., vol. 14, 1901, p. 448). 
For sub-divisions, see Ceratite beds. 


(T.H. Hortan, 1926). 


SEDIMENTARY SERIES 
(India). 


Comprises predominant conglomerates of the north An- 
daman and the sandstone and clays of the south. The con- 


235 


glomerates include coarser varieties with well rounded pebbles 
upto several inches in diameter. The sandstones are usually 
porous, and sometimes, slightly micaceous. The calcareous sand- 
stones of the northern part possess foraminifera of the type 
Assilina granulosa d’Arch. The clay are often shaly, and are 
of dark or light green colour. These sedimentaries are of Eocene 
age (E.R. Grr, Rec. Geol. Surv. Ind., vol. 75, pt. 2, p. 211, 1926). 
See also R. D. OLDHAM, Rec. Geol. Surv. Ind., vol. 18, pt. 3, 1885; 
G. H. Tipper, Mem. Geol. Surv. Ind., vol. 35, pt. 4, 1911; R.W. 
Van BEemMeEten, Geol. Indonesia, vol. 1 A, p. 177, 1949. 


(M.S. Krisunan and K. Jacos). 


SEMEDI SERES cist De vik. BAS aco we ees a te ae Cambrian 
(India). 
Name, from the river Semri (24° 35’ : 79° 35’), proposed by 
H. B. Mepuicott (Mem. Geol. Surv. Ind., vol. 2, p. 6, 1860) as 
a provisional term for the rocks in Bundelkhand, which he reco- 
gnised as similar to those previously referred to by him in the 
Son valley as Sub-Kaimur. These rocks were known from about 
1864 as Lower Vindhyan, and were named Son series by E. VRE- 
DENBURG in 1906. Sub-divided locally by H. B. Mepticorr into: 
5. Tirhowan (Tirohan) limestones. 
4. Pulkoa (Palkoa) schists. 
3. Dulchipore (Dalchipur) sandstone. 
2. Semri shales and limestone. 
1. Semri sandstone. 
J.B. Aunen (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 144, 
1933) divides the Semri series in the Son valley as follows: 
Nodular limestone and shales. 
Limestone and shales. 
Nodular limestone and shales. 
Rohtas stage ...... Banded shales. 
Limestone. 
Nodular limestone and shales. 
Glauconite beds. 
Fawn Limestone. 
Olive Shales. 
Porcellanite stage . Porcellanites, etc. 


Kajrahat limestone. 
Basal conglomerate, etc. 


Kheinjua stage . 


Basal stage ....... 


(T.H. Hortann, 1926; M.S. Krisunan and K. Jacos). 


SERPENTINE SERIES .. Upper Cretaceous or Lower Eocene 
(India). 


Constitutes many of the hills and ridges of the central and 
eastern part of the middle Andaman Islands. These include 
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(Serpentine Series, continued) || 


altered basic and ultrabasic intrusions of plutonic types, with | 
occasional dolerite dykes, occurring in close association with red ||| 
and green jaspers, radiolarian cherts, purple porcellanic lime- || 
stones, hard, grey and yellow quartzites together with occasional | 
outcrops of calcareous gneiss. They are probably of late Creta- 
ceous or early Eocene age (E. R. Grr, Rec. Geol. Surv. Ind., vol. 59, | 
pt. 2, pp. 211, 214 1926). See also G. H. Tipper, Mem. Geol. Surv. || 
Ind., vol. 35, pt. 4, p. 10, 1911; K. Jacos, Rec. Geol. Surv. Ind., || 
vol. 83, pt. 2, 1954; R. W. Van BemmE.EN, Geol. Indonesia, vol. 1A, | 
p. 177, 1949; R.D. OLDHAM, Rec. Geol. Surv. Ind., vol. 18. pt. 3, | 
1885. See also Saddle Hill Phase which is more or less synony- | 
mous. 

(M. S. Krisunan and K. Jacos). || 


SHAKSGAM SERIES ................ Permo-Carboniferous | 
(India). 


Name given by J.B. Aunen (Him. Journ. vol. 10, p. 43, 1938) 
to a group of rocks predominantly limestones with shales, etc., 
from Central Shaksgam in Karakoram. Aupen (1938) assigned 
Permo-Carboniferous age to the series. His collection of fossils 
was examined by M.R. Sauni, who found Martinia sp. nov., 
Fusulina and Productids (Rec. Geol. Surv. Ind., vol. 73, pt. 1, 
p. 22, 1939). See also A. Deso (Geog. Journ., vol. 75, p. 402, 1930). 


(M.S. KRISHNAN and K. Jacos). 


SHALI LIMESTONE AND SANDSTONE .. Upper Palaeozoic 
(India). 


The term Shali limestone was given by R.W. Patmer (Rec. 
Geol. Surv. Ind., vol. 53, p. 10, 1921), to a bluish limestone which 
covers the southern flank of Shali ridge north of Simla. It is 
in places intricately folded up with the Madhan slates which, 
according to E. H. Pascoe (Ibid., p. 11) belong to the Nummulitic 
and Shali limestone might be Cretaceous. C.A. McMouan 
(Rec. Geol. Surv. Ind., vol. 10, p. 213, 1877) doubtfully correlated 
the Shali limestone series with the Infra-Blaini or with the Krol 
series. G. E. Pitcrim and W.D. West (Mem. Geol. Surv. Ind., 
vol. 53, p. 121, 1928) recognised the Madhan slates as separate 
from Subathu series and later work made clear the much 
greater age for them. They regarded the position of the Shali 
limestone as uncertain but in their table (op. cit., p. 3) it is 
placed between the Simla Slates and the Blaini Boulder bed. 
They also regard the Shali sandstone as an integral part of the 
Madhan slates (op. cit., p. 121). Later work by West (Rec. Geol. 
Surv. Ind., vol. 74, pt. 1, p. 137, 1939) suggests that Shali series 
may probably be homotaxial with the Krol series. 


(M. S. Krisunan and K. Jaco). 


SHEKHAN LIMESTONE 
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r tne ae NE 2. Lower Eocene 
(Pakistan). 


Name due to L.M. Davs for his numbered beds 9 and 10 


(See: Journ. Asiatic Soc. Bengal, N.S. 20, p. 207, 1924) of the 
Eocene rocks exposed in the Shekhan Nullah, Kohat District, 
N.W.F.P., F. E. Eames (Quart. Journ. Geol. Soc., London, vol. 107 
(2), pp. 167, 169, 1952) sub-divided the Shekhan limestone into: 


(d) 


Gypsiferous beds (30-55 feet). These beds show great varia- 
tion in lithology. In Tarkhobi Section they consist of alter- 
nations of thin bedded sandy limestone, brownish sandy 
marl calcareous shale and gypsum. In Panoba Algad they 
consist of grey, green and black gypsiferous marly clays. 
Near Kohat they consist of yellowish brown and black, 
rubbly, argillaceous limestones with white bleach-spots, 
bleached cellular limestone, and some marls and calcareous 
alternations. 


(c) Upper Shekhan Limestone (25-52 feet) consisting of hard 


(b) 


dark grey or yellow-brown, bedded, fossiliferous limestone 
and sandy limestone separated by softer beds consisting of 
calcareous shales and marls, rubbly argillaceous limestone 
and thin bedded limestone. 


Middle Shekhan-Limestone (45-138 feet) comprising green 
splintery shales with thin calcareous bands and argillaceous 
alternations with some nodular weathering limestone near the 
top. 


(a) Lower Shekhan Limestone (50-84 feet) comprising nodular 


weathering limestone of variable thickness, green shales and 
alternations of dark grey calcareous shales and thin bedded 
limestone. 


The following are the characteristic fossils (F. E. EAMES, 


op. cit., p. 183). 


Lamellibranchia ... Macoma panobaensis, Modiolus 
daviesi. 

Gastropoda ....... Ampullella nuttalli. 

Foraminifera ...... Dictyoconoides vredenburgi. 

Echinoidea ........ Conoclypeus pilgrimi, Hemiaster 


(Trachyaster) apicalis, Schizas- 
ter (Paraster) sp. 


Anthozoa eaaa Montlivaltia lakiensis. 
Nautiloidea ....... Nautilus labechei. 


See also L.M. Davies (Quart. Journ. Geol. Soc., London, 


vol. 99, p. 63, 1943). The Shekhan limestone corresponds with 
the Laki (q.v.) of Sind. 


(M. H. Kwan). 
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SHIALA SERIES ..... oos dunare e ma. eani TEIM Ordovician | 


(India). 


Name given by A. Hem and A. GansseR (Mém. Soc. | 


Helv. Sc. Nat., vol. 73, Central Himalaya, pp. 121, 203, 1939). 


after Shiala pass (Nama Pass), to series of rocks 400-500 meters | 
thick, constituting greenish and gray limestones with calcareous | 
sandstones or quartzites above and below, and variegated shales. | 


The series is fossiliferous, containing trilobites, brachiopods, etc., 
specially in the sandstones (Hem and Gansser, 1939, p. 121). It 
overlies the Garbyang series and A. JEANNET has assigned Ordo- 
vician age to it on the basis of the trilobites, Calymene cf. dou- 
villei Mansuy and the brachiopods like Orthis (Dinorthis) thakil 
var. striato-costata Salter, Orthothetes pecten Sow., Rafinesquina 
aff. subdeltoides Reed and Leptaena sphaerica sp. nov., etc. The 
series is overlain by the Silurians. 

(M. S. KRISHNAN and K. Jacos). 


SHILLONG SERIES... imio aa A Archaean 
(India). 


Briefly indicated in a preliminary paper by H.B. MEDLICOTT 
(Rec. Geol. Surv. Ind., vol. 2, p. 10, 1869) and afterwards des- 
cribed in greater detail (Mem. Geol. Surv. Ind., vol. 7, p. 197, 
1869). Named from the hill-station in Assam (25° 32’: 91° 55’). 
The associated rocks are very similar to the « Transitions» of 
Bihar in composition and in order of succession, being largely 
quartzites, slates, and schists, closely folded. With the rocks of 
sedimentary origin is associated a mass of greenstone or epidio- 
rite, the so-called « Khasia trap », resembling in many respects 
the epidiorites which form the Dalma «trap» among the Dhar- 
wars of Chota Nagpur. A.M.N. Guosu (Rec. Geol. Surv. Ind., 
vol. 73, p. 76, 1939) draws attention to the lithological similarity 
of the Shillong series and the associated epidiorite (greenstone) 
with the Iron Ore series. C.S. Fox regarded the series as the 
equivalent of the Bijawar series (Man. Geol. Ind., vol. 1, 3rd ed., 
p. 242, 1950). 


(T. H. Hortan, 1926; M.S. KrisHnan and K. Jacos). 
SHIMOGA SCHISTS) n ushee e vlna nnn IRS Archaean 
(India). 
See: DHARWAR SYSTEM. 


SHINGO? BEDS aor dass eae haan eee ce ie Nummulitic 
(India). 
See: INDUS OR SHINGO BEDS. 

SIHORA BEDS vae calcd « CART ao aa eee Archaean 


(India). 


A sub-division of the rocks included by C. A. Hacker (M.S. 
Report, 1871, unpublished) in his Lora stage which formed part 


i 


i 
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of a series that he regarded as Bijawar, but which L. L. FERMOR 
(Mem. Geol. Surv. Ind., vol. 37, p. 805, 1909) treated as Dharwar 
because of their foliated characters. Named by P.N. Boss (Rec. 
Geol. Surv. Ind., vol. 22, p. 216, 1889) from Sihora (23°29’ : 80°10’) 
in the Jubbulpore district, and regarded as overlying the Gosal- 
pur quarizites. 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


Sees EENES TONE EEr Wits. were ee a ON SS Eocene 

(India). 

Name given by C.S. Fox (Gen. Rep. Rec. Geol. Surv. Ind., 
vol. 71, pt. 1, p. 84, 1936 and vol. 72, pt. 1, p. 90, 1937), to the 
nummulitic limestones overlying the Tura sandstones and clays 
near Siju Songmong (25°18’ : 90943’). The limestone is correlated 
with the Upper Sylhet limestone (A.M.N. Guosu, Rec. Geol. 
Surv. Ind., vol. 83, pt. 2, 1953) and of Middle to Upper Eocene age. 
See also under Sylhet Limestone stage. 


(M.S. Krisonan and K. Jaco). 


SIKANDARMALAI STAGE .............6...... Archaean 
(India). 
Named by R. B. Foote (Mem. Geol. Surv. Ind., vol. 20, pp. 11, 
12, 1883), after the Sikandar Malai, 314 miles southwest of Ma- 
dura. The fourth of the divisions into which the metamorphic 
rocks of the Madura district are divided. (See Allagiri stage.) 


(T.H. Hortan, 1926). 


SIKKIM GNEISSOSE GRANITE ................ Archaean 
(India). 
See: DARJEELING GNEISSOSE GRANITE. 


SILICEOUS LIMESTONE « GROUP » . Permo-Carboniferous 
(Pakistan). 


Term introduced by W. WaacEN and quoted by W. Kine (Rec. 
Geol. Surv. Ind., vol. 22, p. 157, 1889) for one of the divisions of 
the Permocarboniferous of the Salt Range. He divided the 
« group » into: 

Upper Productus Limestone. 

Siliceous limestone (Middle Productus Limestone). 

This term is used in a preliminary table of Salt Range strata 
and was superseded on publication of Waacen’s full results. 


See Productus Limestone. 
(T.H. Hortan, 1926). 


SIMLAISEATES IJe eos eo a aena ahs ek Precambrian (?) 
(India). 
Name given by H.B. Menpuicorr (Mem. Geol. Surv. Ind., 
vol. 3, part 2, pp. 17, 33, 1864) to the slates occurring below the 


10 
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(Simla slates, continued) 


Blaini boulder bed in the Simla area. Included by R.D. OLDHAM | 
(Rec. Geol. Surv. Ind., vol. 21, p. 134, 1888) in his « Carbonaceous 

System » (q. v.). G. E. Pruerm and W. D. West (Mem. Geol. Surv. | 
Ind., vol. 53, pp. 3, 44-46, 1928) place the Simla Slates beneath | 
the Blaini beds and the Shali Limestone, and above the Jaun- | 
sars, and correlate the slates with the Dogra Slates of Kashmir | 
(q.v.). Later W.D. West, D.N. Wanra and J.B. Aupen (Rec. 
Geol. Surv. Ind., vol. 65, p. 126, 1931) regard the Jaunsar series 

(q. v.) as not older but younger than the Simla Slates. The latter 

are correlated with the Attock, Hazara, and Dogra Slates, and | 
the Jaunsars with portion of C.S. Mippiemiss’s Tanawal series | 
(q. v.). 
i (T.H. Hortan, 1926; M. S. KrIisHNaN and K. Jacos). 


SINCHU LA STAGE Eka ta hoe eee e da ve Precambrian 

(India). 

Name given by A. Lantri (Quart. Journ. Geol. Min. & Met. 
Soc. Ind., vol. 13, No. 1, p. 8, 1941), after Sinchu La Tract in 
Buxa Duars, where typical exposures are met with. The rocks 
are composed of a purely arenaceous and an argillaceous type. 
With both these are associated basic sills and dykes of uncertain 
age. The rocks are, siliceous slates, quartzites, phyllites, schists 
and possibly gneisses, occasionally with bands of flaggy quartzite. 
According to Laurer (ibid., p. 48) «the Sinchu La stage is 
equivalent to the Daling rocks of Marrer. He regards this to 
be the lower stage of his Daling series, the upper part of which 
is formed of Baxa stage. He regards Sinchu La to be of 
Archaean age . If Sinchu La stage is correlated with the Dalings, 
its is more appropriate to refer it to the Precambrian. See also 
Daling and Baxa series. 

(M.S. Krisonan and K. Jacos). 


SINGHBHUM GRANITE 
(India). 


Stretches east from Chaibasa and south from Seraikala town 
and represents the least metamorphosed of the granitic masses 
intrusive into the Iron-Ore series. Believed by V. Batu (Mem. 
Geol. Surv. Ind., vol. 18, part 2, 1881) to be the oldest rock in 
the area — the fundamental gneiss upon which the Dharwars 
were deposited. L. L. FERMOR (Rec. Geol. Surv. Ind., vol. 38, p. 
18, 1909) showed that this granite must be regarded as intrusive 
into the schists. For a description of the same see J.A. DuNN 
(Mem. Geol. Surv. Ind., vol. 54, pp. 100-102, 1929). 


(M.S. Krisunan and K. Jacos). 


5-8 (esi & AN a E a re Archaean 


SIPHONOTRETA BEDS 
(Pakistan). 


See: NEOBOLUS BEDS. 


E E E E Steere E Cambrian 


n 
4 
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SIRBU SHALES EE tan NRG end oh os Precambrian-Cambrian 
(India). 


The highest stage in the Lower Bhander series of the ‘Upper 
Vindhyans distinguished by F. R. Marrer (Mem. Geol. Surv. Ind., 
vol. 7, pp. 27, 28, 83, 1869) from Sirbu hill (24027 : 8194’), north 
of Amarpatan in the former Rewah State. Red and brown shales 
which crop out below the scarp formed by the Upper Bhander 
sandstone in the central portions of the Vindhyan area in central 
India, the Madhya Pradesh and Rajputana. 


(T. H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


SEL OES 08 oe ne ee A Middle Eocene 
(Pakistan). 


F. E. Eames (Quart. Journ. Geol. Soc., London, vol.. 107 (2), 
p. 168, 1952) described 15 feet of brownish and plum coloured 
shale with alternations of impure limestone, typically developed 
near Sirki Paila (33927’ : 7193 3/4’) in Kohat District, N.W.F.P. 
The basal bed passes laterally into the topmost bed of Kohat li- 
mestone (q.v.), of which the Sirki Shales are probably a lateral 


variation. 
(M. H. Kuan). 


MORMOR SGRIES ~.n as See bet en: Eocene to Miocene 
(India). 


The name at one time adopted (Man. Geol. Ind., 1st Ed., 1879, 
p. 524) for the lower of the two divisions of the Sub-Himalayan 
system, originally distinguished by H. B. Mepticorr (Mem. Geol. 
Surv. Ind., vol. 3, p. 17, 1864) as the Subathu or Lower Sub- 
Himalayan series. The name Subathu having thus become res- 
tricted, the Sirmur series was formerly divided as follows: 


3. Kasauli stage. 
2. Dagshai stage. 
1. Subathu stage. 


The series was regarded as Eocene to Oligocene in age, but 
G.E. Piuertm (Rec. Geol. Surv. Ind., vol. 40, p. 188, 1910) has 
shown that the Murree beds, which are equivalent to the Dagshai 
and Kasauli, overlie the uppermost Aquitanian Fatehjang zone, 
and are probably Burdigalian to Helvetian (Miocene) in age. 
The Subathu beds contain Kirthar (Middle and Upper Lutetian) 
Nummulites (E. VREDENBURG, Rec. Geol. Surv. Ind., vol. 34, p. 
177, 1906). Mepxicort (op. cit., p. 92) considered that a decided 
break occurred between the Sirmur and the Siwalik series, as 
they occurred in the type area on opposite sides of the great 
Sub-Himalayan boundary fault. G.E. Pmerm however (Rec. 
Geol. Surv. Ind., vol. 40, p. 188, 1910) records the gradual tran- 


- sition from Murree beds to Lower Siwalik in the Rawalpindi and 


Jhelum districts and from Kasauli to Nahan (L. Siwalik) in 
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some of the former Simla Hill States (Rec. Geol. Surv. Ind., 
vol. 41, p. 83, 1911; vol. 55. p. 41, 1923). (T.H. Hotzanp, 1926). 


SIRONCHA SANDSTONES ............----eeeeee Permian 
(India). 

. Formally introduced by W. Kine (Rec. Geol. Surv. Ind., vol. 
10, p. 56, 1877) as part of the Gondwana system in the former Hy- 
derabad and the Central Provinces; and supposed to correspond to 
the Golapilly sandstones of the Godavari district. Rejected by 
Hucues (Rec. Geol. Surv. Ind., vol. 11, p. 25, 1878) and eventually 
admitted by Kine (Rec. Geol. Surv. Ind., vol. 13, pp. 13-16, 1880) to 
be probably part of the « Kamthis ». See also Mem. Geol. Surv. 
Ind., vol. 18, p. 103, 1881. Sironcha (18° 51’: 80° 2’) is a village in 
the Chanda district, Madhya Pradesh. (T.H. Hotzanp, 1926). 


SITA PAR “STAGE | ive cs webs ok oc ener Archaean 
(India). 
See: SAUSAR SERIES. 


SIVAGANGA BEDS racina ai. eet eee Jurassic 

(India). 

R. B. Foote (Mem. Geol. Surv. Ind., vol. 20, part 1, pp. 33, 
35, 1882) recognised shales of drab or buff colour « bearing strong 
petrological resemblance to some members of the Jurassic Sys- 
tem forming the Upper Gondwana series» found in the Siva- 
ganga area (Madura district). See K. Jacos (19° Congrès Géolo- 
gique International, Symposium sur les Séries de Gondwana, 
Alger, 1952, pp. 161-162). V. Goran came across some well pre- 
served plant fossils indicating Kota age for these beds. The flora 
includes: Cladophlebis reversa, Taeniopteris spatulata, Ginkgoi- 
tes crassipes, Brachyphyllum expansum, Elatocladus plana, Po- 


dozamites lanceolatus, etc. (M.S. KRISHNAN and K. Jacos). 


SIVAMALAI SERIES 
(India). 


A petrographical province which by differentiation has given 
rise to nepheline-corundum and augite-syenites, forming the 
main mass of Sivamalai (1103 : 77936’), a hill in the Coimbatore 
district (T.H. Hortan, Mem. Geol. Surv. Ind., vol. 30, p. 169, 
1901). The nepheline syenites often contain graphite and calcite 
as primary constituents of the same specimens. 


(T. H. Hotranp, 1926; M.S. Krisunan and K. Jacos). 


ivtoatah $o lew eg. Se eer Archaean 


SIWALIK CONGLOMERATE .......... Pliocene-Pleistocene 
(Pakistan, India). 


See: SIWALIK SYSTEM. 
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SIWALIK SYSTEM ........... Middle Miocene-Pleistocene 
(India, Pakistan). 


Name given by H.B. Mepticorr (Mem. Geol. Surv. Ind., vol. 
3, pt. 2, pp. 13, 14, 101, 1864) to certain fresh-water deposits of 
Upper Tertiary age containing vertebrate fossils in the Siwalik 
Hills of the Sub-Himalayan belt. Originally the term Siwalik was 
applied to the Upper sub-Himalayan series — the beds above the 
Nahan stage — but it is now used as a system name to include the 
Nahans which forms the lowest of its three series (Man. Geol. Ind.. 
Ist Ed., p. 524, 1879; 2nd Ed., p. 356, 1893). A. B. WYNNE (Rec. Geol. 
Surv. Ind., vol. 10, p. 107, 1879) extended the term Siwaliks to 
the fresh-water rocks of the Potwar plateau in Jhelum, Rawal- 
pindi and Attock districts. Representatives of Siwalik system are 
found in north-west Frontier Province, Kashmir, Baluchistan, 
Sind and as Tipam series in Assam and Irrawady series in 
Burma. 


H. Fatconer (Pal. Ind., Mem. 1, 1868) described the fauna 
of his Siwalik beds — now constituting the upper Siwalik divi- 
sion — and suggested that the epoch of Siwalik fauna may have 
lasted more than one of the Tertiary periods of Europe. G. E. PIL- 
GRM (Rec. Geol. Surv. Ind., vol. 40, pp. 189-205, 1910; vol. 48, 
p. 98, 1917; vol. 55, 1923) gave the ages of the three divisions as 
follows : — 


Upper “wiwaliks’ oorno aea. Pliocene to Lower Pleistocene. 
Middle Siwaliks ......4... Sarmatian to Pontian. 
Tower. /orvalikS 524. ..2... Helvetian to Tortonian. 


Pincrm and E.S. Pmwrorp (Rec. Geol. Surv. Ind., vol. 49, 
p. 154, 1918) regard the Kamlials as the basal beds of the Siwa- 
liks. 


E. VREDENBURG in tabular statements of Tertiary strata (Rec. 
Geol. Surv. Ind., vol. 51, pp. 324, 328, 1921) correlates as Plio- 
cene the Upper Siwaliks, Upper Manchhars, the Gwadar division 
of the Makran series, and Upper Irrawaddys with the Sonde se- 
ries of Java. The Middle Siwaliks, Middle Manchhars, the Talar 
stage of the Makran Series and part at least of the Akauktaung 
stage of Burma are regarded as Pontian and equivalent to the 
Odeng beds of Java. The Nahans, Lower Manchhars and part of 
the Akauktaung beds of Burma, being Vindobonian, correspond 
with the Tji Lanang series of Java. 


G. de P. Correr (Mem. Geol. Surv. Ind., vol. 55, pt. 2, p. 104, 
1933) included the Kamlials in the Murree series. Piterm (Geol. 
Mag., vol. 77, p. 11, 1940) has given the following revised clas- 
sification : 


Upper Boulder conglomerate .. Post-Cromerian 


Siwaliks Pirjon VET IS AD Villafranchian 
TALO o iaaa or ea r Astian 
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Middle Dhok Pathan -nes ekoe Pontian 
Siwaliks Nagrtt AA wets Sarmatian 

Lower CHTIL Peed freee eee Upper Tortonian 
Siwaliks Keamilial eens ees te ees Upper Helvetian - Lo- 


wer Tortonian. 


G.E. Lewis (Am. Journ. Sci., vol. 33, p. 197, 1937) places 
Tatrot and Pinjor under a common head of Tatrot formation and 
gave it a lower Pleistocene age. He substituted the term « Boul- 
der Conglomerate » by « Tawi» formation, after a section in the | 
Tawi River Valley (75°10’ : 33°) near Udhampur and assigned it 
Middle Pleistocene age. H. de TERRA and P. TEILHARD DE CHARDIN 
(Am. Phil. Soc. Proc., vol. 76, p. 791, 1936) put the whole of 
Upper Siwaliks including Tatrots, Pinjors and Boulder conglo- 
merates into Lower to Middle Pleistocene. D. N. Wapna (18° Int. 
Geol. Cong., 1948, py. 11, proc. Sec. K.) in his chart on page 47 
has assigned Plaisancian age to Tatrot stage, Astian to Pinjor and 
Villafranchian to Boulder conglomerate which he considers as 
Lower Pleistocene. D. A. Hoorser and E. H. Coxsert (1951) think 
the Tatrots to be truly transitional between the Pliocene Dhok 
Pathan and the Pleistocene Pinjor. 


Mammalian fossils are conspicuous in the Siwaliks. The lower 
beds (Kamlials) have Dinotherium and Trilophodon. The Chinjis 
show early and small giraffes, and Hipparion begins. In the Dhok 
Pathans large giraffes are common and Stegodon lived side by > 
side with the dying Dinotherium. The first appearance of Elephas 
and Bos is in Tatrots. True horse, Equus is found in Pinjors. 
Boulder conglomerate stage shows Bubalus and Buffelus, etc. 

For further details see A. L. Courson (Rec. Geol. Surv. Ind., 
vol. 72, pt. 4, pp. 422-439, 1938; G. E. Prrermm and A. T. Hopwoon, 
Rec. Geol. Surv. Ind., vol. 73, pt. 4, pp. 437-479, 1938; E. H. CoL- 
BERT, Am. Phil. Soc. Trans., New Ser., vol. 26, 1935; CoLBERT and 
D. A. Hooirer, Am. Journ. Sci., vol. 249, 1951; W.D. MATTHEW, 
Bull. Am. Mus. Nat. Hist., vol. 6, 1929; G. E. Pmcrm, Rec. Geol. 
Surv. Ind., vol. 43, pt. 4, pp. 264-326, 1913; Am. Mus. Nov., No. 
704, 1934; Pal. Ind., N.S., vol. 26, 1939; Geol. Mag., vol. 81, pp. 
28-58, 1944, etc. 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 


SIWANA GRANITE”). .0007. 2 T Precambrian 
(India). 


The hornblendic variety of granite associated with the Ma- 
lani rhyolites in Jodhpur State, Rajputana, forms the greater 
part of Saora range, south of Siwana (25037 : 72027’). This and 
the mica granite developed nearer the Aravalli range at Jalor 
have been described by T.H.D. La Toucus (Mem. Geol. Surv. 
Ind., vol. 35, pp. 24, 90, 1911). See also Idar granite. 


(T. H. Hortan, 1926). 
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PLATE SERIES .....0thee. eR Precambrian-Ordovician 
(India, Pakistan). 


Name given by C.S. Mipptemiss (Mem. Geol. Surv. Ind., 
vol. 26, 1896) to a thick series of slates found in Hazara, Pakis- 
tan. Probable equivalents of the series are found in Attock, 
Kashmir and Simla. H.S. Bion (Pal. Ind., N.S., vol. 12, pl. 8, 
1928) used the term « Slate series » (unfossiliferous) fort the 
formations coming at the base of the fossiliferous Palaeozoics in 
the map accompanying his published work on north-west 
Kashmir. D. N. Wapta (Rec. Geol. Surv. Ind., vol. 68, pt. 2, p. 132, 
1935) grouped all the unfossiliferous slate and the related Purana 
formations metamorphosed as well as unaltered, under the ge- 
neral name of Slate series during his work in 1922-24 in Poonch 
state. DURING his 1928-31 work, he found that the « slate series » 
of north-west Kashmir falls into the following five rather dis- 
tinct units: — (1) the Salkhala series, (2) Dogra slates (3) the 
Lower Cambrian, (4) the Middle and Upper Cambrian, and (5) 
the Ordovician (ibid., p. 125). 

(M.S. KrisHnan and K. Jaco). 


EEN SOR IE Sau arate sexes Sis Lats Mi Si nttOLG & Cambrian (?) 
(India). 


Name given by E. VREDENBURG to the formation known as 
Lower Vindhyan (Rec. Geol. Surv. Ind., vol. 33, p. 258, 1906), 
from the Son valley in which these rocks are well developed. 
The old names Sub-Kaimur and Semri were superseded by Lo- 
wer Vindhyan about 1864, but the new Son series is united by 
VREDENBURG with his Tons series to form the Ken sub-system 
of the Vindhyans. J.B. Aupen (Mem. Geol. Surv. Ind., vol. 62, 
part 2, p. 243, 1933) considers it better to apply the term « Semri 
series » to the old Lower Vindhyans of the Son valley, than to 
apply «Son Series» to the already named Semri series (q. v.) 
of Bundelkhand. 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


SONAWANI SERIES ule lok sored ls cele a duce ale A Archaean 
(India). 


Name suggested by R.C. Burton (Director’s Report, Rec. 
Geol. Surv. Ind., vol. 45, p. 132, 1914) for a series of schists, 
quartzites and crystalline limestones that lie, apparently uncon- 
formably, below the Chilpi Ghat series in the hills to the north 
of the Balaghat plain. The Chilpin Ghat series has been corre- 
lated on general lithological resemblances with the Dharwars, 
but the detection of the true order of superposition among these 
unfossiliferous rocks is always attended with uncertainty. 


(T.H. Hortann, 1926). 
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SOUTH MAHRATTA COUNTRY BEDS ........ Precambrian 
(India). 
A part of the « Diamond, Sandstone, and Limestone » sys- 
tem of T. J. Newsotp (Journ. Roy. As. Soc., vol. 8, p. 159, 1844) 


«separated by a zone of outcropping hypogene and plutonic | 


rocks, about a degree and half in breadth, from the Cuddapah 
beds, and immediately to the westward of them... extending north 
and south from the vicinity of Chimulghi, near the confluence of 
the Kistna and the Gutpurba, to Gujunderghur on the south, 
and from Moodgul on the east, to the subordinate chains of the 
Western Ghauts at Gokauk, and thence stretching down sou- 
therly towards Belgaum.» The rocks referred to are evidently 
the Kaladgis of R.B. Foort, who also correlated them with the 


the Cuddapahs. (T.H. Hortan, 1926). 
SPECKLED SANDSTONE SERIES .... Upper Carboniferous 
(Pakistan). 


Name given by A. B. Wynne (Mem. Geol. Surv. Ind., vol. 14, 
pp. 69, 90, 1878) to the beds underlying the Productus Limestone 
of the Salt Range (q.v.), and resting with a basal boulder bed, 
(with facetted boulders which permitted its subsequent correla- 
tion with the Talchirs and also fixed their age as upper carbo- 


niferous) believed to be of glacial origin, upon older rocks | 


(Cambrian or pre-Cambrian). The sandstone above the boulder 
bed is sparsely fossiliferous, and contains several species of 
Conularia and of Eurydesma, as well as Pleurotomaria nuda, 
Martiniopsis darwini, Maeonia gracilis, etc. 11 species are inden- 


tical with species found at a similar horizon above the boulder | 


bed in New South Wales. Th. TscHERNYSCHEW (Rec. Geol. Surv. 


Ind., vol. 31, pp. 116, 132, 1904) favours a middle Carboniferous 

age. E. Koken (Neues Jabrb. Min., 1907, p. 483) supports a per- | 
mian age. So also C. ScHucHert (Bull. Geol. Soc. Amer., vol. 39, | 
pp. 769-886, 1928) has views similar to those of Koken. G. de P. | 


CorrEr (Rec. Geol. Surv. Ind., vol. 48, p. 29, 1917; Proc. 18th Ind. 
Sci. Congress, p. 303, 1931) favours an Upper Carboniferous age; 
so also H. DicHton Tuomas (Nature, vol. 123, p. 946, 1929) and 
A.C. Seward (Plant Life through the Ages, p. 167, 1931). The 
age is now generally regarded as Upper Carboniferous by the 
majority of geologists, but some still support the Permian age. 

The speckled sandstone series is composed of dark red, pur- 
plish and light coloured sandstones and grits alternating with 
dark-red clay shales and is overlaid by lavender clays comprising 
dark purple and lavender-coloured clays with subordinate 
sandstones. The series is developed throughout the Punjab Salt 
Range and its trans-Indus continuation. In the eastern part the 
speckled sandstone series is 0-460 feet thick, in the western 200- 
300 feet and in the trans-Indus it has a thickness of 425 feet. The 
overlying lavender clays are 0-190 feet, 50-200 feet and 150 feet 
thick in the eastern, western and trans-Indus parts respectively. 


(G. de P. Correr; M.H. Kuan). 


247 


BrreNODISCUS BEDS «wu. .cccciccccccccccvcs Cretaceous 
(Pakistan). 


See: HEMIPNEUSTES BEDS. 


OEINTANGHBEDS ORE. cn Oe ten eh eb dae ee *. Eocene 
(Pakistan). 


R. D. OtpHam (Rec. Geol. Surv. Ind., vol. 23, p. 96, 1890) gave 
this name to a division of Tertiary formations in Baluchistan 
typically exposed near Spintangi (29°55’ : 6898’) in the Sibi Dis- 
trict. The beds are said to follow conformably on the Ghazij 
shales and to be overlaid unconformably by the Siwaliks. The 
beds include a nodular limestone with thick beds of gypsum and 
green shales totalling 1006 feet which were subdivided into 11 
beds mostly based on lithology. The Spintangi beds were later 
regarded by R. D. OLDHAM (A Manual of Geology of India, p. 307, 
1893) as equivalent to the Khirthar of Sind. E. VREDENBURG (Rec. 
Geol. Surv. Ind., vol. 34 (3), p. 182, 1906) who divided the Khir- 
thar Series into Lower, Middle and Upper divisions correlated 
the Spintangi beds with the Upper Khirthar and regarded them 
as mostly Upper Lutetian in age. According to L.M. Davirs 
(Quart. Journ. Geol. Soc., vol. 96 (2), pp. 201-206, 233, 1940), the 
Spintangi group of R.D. OLDHAM (op. cit., p. 205) includes both 
the Laki and Khirthar elements. He correlates the uppermost 
Eocene beds at Spintangi and Harnai with the Auversian. The 
following species of foraminifera have been identified : 

Nummulites beaumonti, N. millecaput N. obtusus, Assilina 
rota, Dictyoconoides kohaticus var. spintangensis, Alveolina 


elliptica. 
(T.H. Hortan, 1926; M. H. Kuan). 


AETR APATIT PM IS o eee E F Upper Jurassic 

(India, Pakistan). 

Name given by F. SrorrczKka (Mem. Geol. Surv. Ind., vol. 5, 
p. 85, 1866) to black shales about 500 feet thick, found in Spiti, 
intervening between the Kioto Limestone (q. v.) below, and the 
Giumal Sandstone (gq. v.) above. They contain a rich ammonite 
fauna described by V. Uutic (Pal. Ind., Ser. 15, vol. 4, 1903). The 
ammonites according to him indicate that the Spiti Shales range 
from Argovian to Valanginian. The basal beds contain Epimayji- 
tes lemoini (« Macrocephalites maya» of Unc), Prograyiceras 
grayi (« Simbirskites nepaulensis » of Untic) Grayiceras koe- 
neni, Belemnopsis gerardi (also in the middle Spiti Sha- 
les). This fauna indicates an age equivalent to the Kant- 
kot Sandstone of Kachh (q. v.), i.e. Argovian to Kimmeridgian. 
The Chidamu beds or Middle Spiti Shales (q. v.) range 
from Kimmeridgian to Tithonian with Hildoglochiceras la- 
tistrigatum, Aulacosphinctoides rotundidoma (Kimmeridgian) 
and Virgatosphinctes densiplicatus and V. oppeli (Tithonian). 
The Lochambel beds or Upper Spiti shales contain Spitice- 
ras spp., Himalayites spp., Astieria sp., Acanthodiscus, Killia- 
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nella, Thurmannia, Neocomites, and range from upper Tithonian 
to Valanginian. The Valanginian zone fossil Neocomites neoco- | 
mensis occurs both in the Spiti shales and in the Salt Range at | 
Daoud Khel (E. Koken, Centralbl. f. Min., 1903, pp. 439-448). In 
Hazara (Mem. Geol. Surv. Ind., vol. 26, p. 33, 1896) the Spiti | 
shales occur below the Giumals, but the ammonite fauna has not | 
been critically examined. In Attock district (Proc. 18th Ind. Sci. 
Congress, p. 306, 1931) Spiti shale ammonites have been found, 
indicating a range from Argovian to Tithonian, but the Hauteri- 
vian to Aptian is wanting. In Baluchistan, at Mazar Drik, | 
F. Noettine describes (Pal. Ind., Ser. 16, vol. 1, 1896) a Callo- 
vian fauna, with Choffatia balinensis, Ch. baluchistanensis, Sub- 
grossouvria sp., Kheraiceras sp., and several Macrocephalitids, 
the specific identification of which requires revision. Above these 
beds rest lower Cretaceous Belemnite beds; amongst these | 
Belemnopsis subfusiformis, which in the Salt Range (see E. 
Koxen, loc. cit.) occurs with Neocomites neocomensis, may indi- | 
cate a Valanginian horizon; in that case the succession from 
Callovian to Valanginian at Mazar Drik is somewhat comparable 
to the Spiti Shale group, but there is a stratigraphical gap bet- 
ween the Callovian and the Eocretaceous. Again at Thal in Kohat | 
district. the Giumal or Gault beds are underlain by Valanginian 
strata with Olcostephanus aff. asterianus (Pal. Ind., New Ser., 
vol. 15, part 5, p. 58, 1930). So far, there appears to be no | 
evidence of the Hauterivian or Barremian in north-west India, 
and Gault beds rest directly upon the Valanginian. A. Hem | 
and A. GanssER (Mém. Soc. Helv. Sci. Nat., vol. 73, Central Hi- 
malaya, pp. 143, 210, 1939) refer to the Spiti shales found in 
Kungribingri Pass as of Portlandian age. A. JEANNET determined 
the following fossils from Hem and GanssEr’s collection: Be- 
lemnites gerardi Oppel, Oppelia cf. griesbachi Uhlig, Hoplites 
indicus Uhlig, Perisphinctes similis Uhlig, Himalayites hollandei 
Uhlig, etc. 

The Spiti Shales ares now considered to be restricted to the 
Jurassic; the work oh Hem and Gansser in Kumaon seems to 
show that it is mainly Portlandian to Tithonian. The Spiti Shales 
are divided into: 

3. Lochambal beds; 
2. Chidamu beds; 
1. Belemnites gerardi beds. 


(T.H. Hottanp, 1926; M.S. Krisunan and K. Jacos). 


SRIPERUMBUDUR (Sripermatur) SERIES ........ Jurassic 
(India). 


Name given by R.B. Foore (Rec. Geol. Surv. Ind., vol. 3, 
p. 15, 1870; Mem. Geol. Surv. Ind., vol. 10, p. 65, 1873) from a 
village (12059 : 79°57’) 25 miles from Madras, to a division of 
the Upper Gondwanas, which from its assemblage of plant fossils 
is usually correlated with the Kotah Stage. The leading species 
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are Cladophlebis denticulata, Elatocladus conferta, Araucarites 
cutchensis, Ginkgoites crassipes, Ptilophyllum acutifolium, Tae- 
niopteris spathulata, etc. 


(T. H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


SRISAILAM QUARTZITES .................. Precambrian 
(India). 
The uppermost beds of the series of the Cuddapah system, 
so named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, p. 252, 1872) 
from the sacred village of Srisailam, or Sreeshalum (1695 : 
78° 50’) on the Kistna river. 
(T.H. Hottanp, 1926). 


STEPHANITES SUPERBUS (Zone of...) ............. Trias 
(Pakistan). 


See: CERATITE BEDS OF THE SALT RANGE. 


STEPHANOCERAS MACROCEPHALUS (Zone of...) 
(India). Upper Jurassic 


See: CHARI GROUP. 


OA O92 EON E ae a a a Upper Jurassic 
(India). 
See: KATROL SERIES. 

DEANS BEDS eane eaa EAS E o oea Permian 
(India). 


C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 215, 1931) used 
the term « Subansiri fauna » to refer to the fossils found in loose 
blocks of limestone in 1903 by J.M. Mactaren in the Subansiri 
gorge, (94°15’ : 27935’) (Rec. Geol. Surv. Ind., vol. 31, p. 186, 
1904); and in 1911 by J. Coccin Brown in the Sireng valley, 
above Rotung (95011 : 2809), in the Abor country (Rec. Geol. 
Surv. Ind., vol. 42, p. 240, 1912). J.M. Macraren’s fossils were 
examined by C. Diener (Rec. Geol. Surv. Ind., vol. 32, pp. 189- 
198, 1905). Fox (1931, p. 21) also used the term « Subansiri beds ». 
See also K. Jacos (Proc. Nat. Inst. Ser. Ind., 1954). 


(T.H. Hortann, 1926; M. S. KrIısmNan and K. Jacos). 


SOBA THU Seo EERE toese erani aa a AE AT Eocene 

(India). 

Named by H.B. MzpLıcorrt (Mem. Geol. Surv. Ind., vol. 3, 
part 2, p. 11, 1864) from the hill station and cantonment of Su- 
bathu (30°58’ : 7792’) in the Simla district, Punjab. Divided into 
a Subathu stage at the bottom with Nummulites, overlaid by 
Dagshai purple sandstones and red clays, and Kasauli grey and 
purple sandstones. The name Subathu was subsequently reserved 
for the lowest stage, the whole series being distinguished as the 
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Sirmur series (Man. Geol. Ind., 1st Ed., p. 524, 1879). The Num- 

mulites in the Subathu stage are similar to those of the Sind 
Kirthar, that is of about Middle and Upper Lutetian age (E. VRE- 
pENBURG, Rec. Geol. Surv. Ind., vol. 34, p. 177, 1906). W. D. Wrst 
(Rec. Geol. Surv. Ind., vol. 74, pt. 1, p. 137, 1938) refers the Su- | 
bathu beds to Laki age. 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


SUB-HIMALAYAN SYSTEM ..................-- Tertiary 
(India). 


Term applied by H.B. Mepiicorr (Mem. Geol. Surv. Ind., 
vol. 3, pt. 2, p. 10, 1864) to the belt of Tertiary rocks forming the 
Siwaliks and other foot-hills in the Himalayan region of the 
Punjab and United Provinces. The term is retained with a ge- 
neral meaning, but is now superseded by more precise discrimi- 
nation of the formations in the Sub-Himalaya. In the first edition 
of the official Manual of the Geol. of Ind., 1879, p. 524, the Sub- 
Himalayan system was divided as follows: 


Upper 
Siwalik series ... ( Middle 

Lower (Nahan) 
Upper (Kasauli) 
Middle (Dagshai) 
Lower (Subathu) 


Sirmur series ... 


(T.H. Hottanp, 1926). | 


SUB-KAIMUR SERIES 
(India). 


Name proposed by H.B. Mepiicorr (quoted by T. OLDHAM, — 
Journ. As. Soc. Beng., vol. 25, p. 253, 1856; Mem. Geol. Surv. 
Ind., vol. 2, p. 6, 1860) in Bundlekhand under the name Semri, 
and they were afterwards known generally as Lower Vindhyan. 
In 1906 E. VREDENBURG used the term «Son series» for these 
rocks. Originally the Sub-Kaimurs probably included also rocks 
afterwards separated as « Transition » from the Vindhyan system ; 
the term was not specifically limited below (cf. J. G. MEDLICOTT, 
Mem. Geol. Surv. Ind., vol. 2, p. 138, 1860). It is not in current 


usage: (T, H., HoLtanp, 1926; M. S. KRISHNAN and K. Jacoz, 1955). 


Pers SE N Precambrian-Cambrian © 


SUB-METAMORPHIC 


Sy A e a Precambrian 
See: TRANSITIONS SYSTEMS. 
SUBROBUSTUS. BEDS. ee E E ums ausieh om Triassic 


(India). 


_ Name proposed by C. Diener in 1895 (Denks. k. Akad. Wiss., 
Wien, 1895, p. 548) for the upper division of the Lower Trias in 
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Painkhanda, because he considered the type specimen of Cera- 
tites subrobustus (= Keyserlingites dieneri Mojs.) to have been 
derived from its topmost layers, in which Flemingites rohilla is 
the leading fossil. But this specimen was probably extracted from 
a detached block of the overlying Muschelkalk, since H. H. Hay- 
DEN and A. v. Krarrt have obtained numerous examples of 
Keyserlingites (Durgaites) dieneri and its allies from the Mus- 
chelkalk, but not a single specimen from the Lower Trias. The 
name « Subrobustus beds» must be discarded and replaced by 
« Hedenstroemia beds» introduced by A.V. Krart (Director’s 
General Rep., 1899-1900, p. 207) for this rock group. Diener (Mem. 
Geol. Surv. Ind., vol. 36, pp. 226, 260, 1912) recognises this correc- 
tion as necessary. 

(T.H. Hottanp, 1926). 


DORER LS 5 A oh Precambrian-Cambrian 
(India). 


Soft, fissile and fragile shales of variable colours, with ripple 
marks, belonging to the Semri series of the Vindhyan System. 
They have yielded, in and around Rampura (24° 28’ : 75° 27’), small 
concentrical wrinkled discs of carbonised chitinous substance, 
one to three millimeters diameter, with the surface granulated. 
For the nature of these discs see Rec. Geol. Surv. Ind., vol. 38, 
p. 66, 1909 ; vol. 61, pp. 21-22, 1928 ; vol. 69, pp. 109-120, 458-468, 
1935 ; Curr. Sci., vol. 23, No. 2, p. 39; Micropalaeontologist, 1952, 
p. 6, No. 1). Several spores and a few fragments of woody ele- 
ments have been recovered from the Suket Shales (K. Jacos, 
C. Jacos and R. N. Surrivasta, Nature, vol. 172, p. 166, 1953). 

The term Suket shales does not appear in «Indian Geolo- 
gical Terminology » (Mem. Geol. Surv. Ind., vol. 51, part 1, 1926) 
but was used in Kishen Srnen’s Progress Reports and maps, and 
seems to have first appeared in print in Rec. Geol. Surv. Ind., 
vol. 38, part 1, p. 65, 1909. Suket (24° 40’ : 769 31’). Also see A.M. 
Heron (Mem. Geol. Surv. Ind., vol. 68, p. 80, 1936). 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


SU LWOF ACG RLS ER BEDS S. oe me re ese aose ea o Upper Juarssic 

(India). 

In the Shalshal Cliff section (30° 49’ : 800 7’) in Kumaon, des- 
cribed by C. L. GrIesBacH (Mem. Geol. Surv. Ind., vol. 23, p. 137, 
1891), and by C. Diener (Denkschr. k. Akad. Wiss., Wien, vol. 
62, p. 584, 1895) a ferruginous red pisolite was found, about 
41/2 ft, in thickness, and underlying the Spiti Shales. The 
full section is described by Grirspacu (loc. cit.) and by DIENER 
(loc. cit.) and it appears from the two accounts that the ferru- 
ginous pisolite was not included in the Spiti Shales, but in the 
beds below. The beds are distinguished by a species of belemnite 
belonging to the group of bisulcati, and named in DIeNER’s work 
above referred to as Belemnites sulcacutus Suess. but with- 
hout description. Other fossils found with it were Sphaeroceras 
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sp., and Macrocephalites sp. The horizon was believed to repre- 
sent the Callovian. See also Mem. Geol. Surv. Ind., vol. 36, pp. 302, 
303, 1912, where the beds are said to be 6 feet thick. A. Hem 
and A. GansseR (Mém. Soc. Helv. Sc. Nat., vol. 73, Central Hi- 
malaya, 1939, pp. 139, 141-143, 209) call them « Ferruginous ooli- 
te» and have found sharp discontinuities both above and below 
them. A. JEANNET’s determination of the fossil supports a Callo- 
vian age for them. The underlying unconformity comprises Upper 
Oolite to Bathonian inclusive, while the break at the top extends 
from the Callovian to the Portlandian, according to Hem and 
GANSSER. 

(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


SULLAVAI SANDSTONES or SERIES 
(India). Precambrian-Cambrian 


Named by W. Kine (Mem. Geol. Surv. Ind., vol. 18, p. 227, 
1881) from a village (18° 12’: 80°10’) in the Godavari valley, 
where the Sullavais rest unconformably on the Pakhal series, 
and include beds which weather into forms recalling the pinnacled 
quartzites of the Paneum stage in the Kurnool system. Similar 
rocks occur further north in the Pranhita valley, where they 
were identified by W.T. Bianrorp (MS. report, 1866) as Vin- 
dhyans. Divided by Kine (op. cit., p. 229) as follows: 


Kapra sandstones ........... 700 feet. 
Venkatpur sandstones ....... 300 feet. 
Encharani quartzites ........ 600 feet. 


(T.H. Hoxtzanp, 1926). 


SUPRA - KULING SERIES 
(India). 


This name was provisionally given by R. LypEKKER (Mem. 
Geol. Surv. Ind., vol. 22, p. 128, 1883) to the whole range of beds 
lying between the Chikkim (q.v.) and the Kuling (q.v.) system. 
The term embraces all rocks from Triassic to Gault. See under 
Lilang System, Kioto Limestone, Sulcacutus Beds, Spiti Shales, 
Giumal Sandstone, which names have now replaced this too 


EY OEE oh: Triassic-Cretaceous 


comprehensive term. Another comprehensive term not now em- ` 


ployed is Zanskar System (q.v.). This term includes the Supra- 
Kulings. 


(T. H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


SURMA SERIES 
(India). 


Name given by P. Evans (Trans. Min. Geol. Inst. Ind., vol. 37, 
p. 206, 1932), to a series of alternations of shales, sandy shales, 
mudstones, shaly sandstones, sandstones and thin conglomerates 
about 20 000 ft in thickness, occurring between the Barails and the 


AA Fee ee Upper Oligocene-Lower Miocene 
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Tipams in Assam. The series overlies the Barails with an impor- 
tant uncomformity. It has been subdivided as follows: 


Boka Bil Stage 
Surma series ... Upper beds 
Middle beds 


Lower beds 


The Bhuban stage rests on an irregular surface of Barail sand- 
stone, whereas the Boka Bil stage forms a transition into the 
overlying Tipam sandstones. The series is probably of Chattian- 
Burdigalian age (Evans, 1932). Fossils are mostly fragmentary. 
According to F. E. Eames (Evans, 1932), fossils indicate an Aqui- 
tanian age ie. Lower Gaj. E.S. Prnrotp (Rec. Geol. Surv. Ind., 
vol. 50, pt. 2, p. 126, 1919) assigned them Burdigalian age. 


(M.S. Krisunan and K. Jacos). 


Bhuban Stage. 


BUONAL BREGCIA 0S. ct dtd lke ts Precambrian-Cambrian 
(India). 


Name given by C.S. Fox (Rec. Geol. Surv. Ind., vol. 62, 
p. 173, 1929), to breccia, found near Susnai in Mirzapur district. 
Considered to be similar to that of Tirohan, occurring at the 
top of the Semris or Lower Vindhyan beds in Bundelkhand, 
and regarded as detrital. Fox suggested the breccia bed as the 
most suitable horizon for fixing as the base of the Upper Vin- 
dhyan. J.B. Aupen (Rec. Geol. Surv. Ind., vol. 65, pp. 144-146, 
1931) considers it to be of sedimentary origin and not autoclastic. 
He accordingly proposes to draw the base of the Kaimurs in 
this district at the base of quartzite lying below the Susnai 


breccia. 
(M.S. KrisHnan and K. Jacos). 


SUTEEI STAGE ees cull ed. oxi. Roni aA H Pliocene 
(India). 


Name given to ridge-forming sandstones, overlying the Nala- 
garh stage of the Lower Siwaliks in Kangra and Hoshiarpur 
districts of Punjab, in accordance with G.E. Pmcrm’s unpu- 
blished maps (Rec. Geol. Surv. Ind., vol. 68, p. 66, 1935). The 
sandstones were previously considered as Nahans. 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


SYLHET LIMESTONE STAGE .... Lower to Middle-Eocene 
(India). 


Name given by P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 
p. 171, 1932), to the limestone and associated rocks forming the 
middle stage of the Jaintia series in Assam. F.E. Eames assigns 
it Lower Kirthar age on the basis of foraminifera found in it. 
E. J. BrapsHaw (Rec. Geol. Surv. Ind., vol. 58, pt. 1, p. 40, 1926) 
suggested Upper Laki to Lower Kirthar age. It has also been 
called Nummulitic limestone and it imperceptibly passes down 
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into the Cherra sandstone (A. M. N. Guosn, Rec. Geol. Surv. Ind., | 
vol. 75, No. 4, 1940). The stage contains predominant limestone, | 
sandstone, shale and also coal. GuosH (1940) divides the highly 
fossiliferous limestone into, lower, middle and upper divisions 
along with the intercalated sandstones of variable thickness. Lower 
Sylhet limestone shows gastropods and tiny foraminifera, and 
the middle limestone is teeming with Alveolina. This horizon at 
places bears coal seams in the sandstones. The upper limestone 
contains abundant Nummulites and Assilina. GHosH (1940) assi- 
gned the upper limestone to the upper Laki or lower Kirthar, the 
middle limestone to Laki, whereas the lower limestone and the 
underlying sandstones could not be assigned any definite age. 
P.N. MUKERJEE has recorded Assilina spira (de Roissy), a cha- 
racteristic Middle and Upper Kirthar form in the Nummulitic 
limestones (W. D. West, Rec. Geol. Surv. Ind., vol. 78, pt. 1, 1949). 
See also Guosu, Rec. Geol. Surv. Ind., vol. 83, pt. 2, 1953; Rec. 
Geol. Surv. Ind., vol. 71, pt. 1, p. 85, 1936 ; Y. Nacappa, Rec. Geol. 
Surv. Ind., vol. 82, pt. 2, p. 323, 1952. 

The sub-divisions of the Sylhet Limestone Stage as now re- 
cognised by the geologists of the Assam Oil Co., are as follows: 

Prang Limestone : 400 to 900 ft. thick, fossili- 

ferous. Middle 
Narpuh Sandstone: 60 ft. thick, sandstones Eocene. 
with subordinate calcareous beds. 


Umlatdoh Limestone : About 200 ft. thick, Li- 

mestone with occasional sandstone beds. 

Lakadong Sandstone : 80 ft. thick, coal-bear- Lower 

ing sandstones. Eocene. 

Lakadong Limestone : 500 ft. thick, fossilife- 

rous limestone. 

A. M. N. Grosu has now come to the conclusion that the Tura 
Sandstone of the Simsang Section in the Garo hills is equivalent 
to the Alveolina bearing Middle Sylhet Limestone and that the 
Siju Limestone is equivalent to the Upper Sylhet Limestone. 

The Lakadong Limestone, the lowest sub-division of the 
Sylhet Limestone Stage, has yielded, according to A.O.C. geolo- 
gits, typical Ranikot fossils. while the Umlatdoh Limestones are 
thought to be of Laki Age on the basis of the fossil content. 
The Prang Limestone contains Kirthar fossils. The Sylhet Li- 
mestone Stage, therefore, includes the Ranikot, Laki and Kir- 
thar. See also under Jaintia Series. 


(M.S. KrisHnan and K. Jacos). 


SYLHET TRAP 
(India). 


Trap-flows, with associated ash-beds and basic dykes have 
been described by H. B. Mepticorr (Mem. Geol. Surv. Ind., vol. 7, 
p. 183, 1869) as extensively exposed along the south base of the 
Khasi Hills in the Sylhet district, Assam. The beds were again 
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examined by R. W. Parmer (Rec. Geol. Surv. Ind., vol. 55, pp. 157- 
158, 1924) who agreed with Mepticort that these traps are of pre- 
Cretaceous age. They may belong to the same eruptive period as 
the Rajmahal traps of Bihar, but C. S. Fox (Mem. Geol. Surv. 
Ind., vol. 58, p. 215, 1931) points out that they have several points 
of differences from the latter, when viewed petrologically. The 
Sylhet traps ore now believed to he pre-Upper Cretaceous or 
Jurassic in age. 


(T.H. Horrann, 1926; M.S. Krisunan and K. Jacos). 


SYRINGOTHYRIS LIMESTONE ............ Carboniferous 

(India). 

A formation distinguished by C.S. Mipptemiss (Rec. Geol. 
Surv. Ind., vol. 37, p. 319, 1909, and especially vol. 40, p. 217, 1910) 
in the Lidar valley of Kashmir, so named from the prominent 
Lower Carboniferous form Syringothyris cuspidata Mart. The age 
as determined by Mipptemiss has been confirmed by C. DIENER’S 
examination of this and associated fossils (Pal. Ind., new ser., 
vol. 5, No. 2, 1915). This limestone was included as the lowest 
fossiliferous stage of the Anthracolithic system in Kashmir, which 
in the Banihal area attains a thickness of 3 000 ft., is to be corre- 
lated with the Lipak series of Spiti. 


(T. H. Horan, 1926; M.S. Krisunan and K. Jacos). 


T 


TADPATRI SHALES AND LIMESTONES .... Precambrian 

(India). 

Named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, p. 181, 
1872) from a town (14° 55’: 7891’) in the Anantapur district and 
forming the upper part of the Cheyair series of the Cuddapah 
system. The shales and limestones are also known as the Pullam- 
pet slates and limestones. The Jootoor doleritic lavaflows occur 

with these beds. 
(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


TAGLING STAGE AND TAGLING LIMESTONE 

(India). Rhaetic-Liassic 

Name given by F. Sroriczka (Mem. Geol. Surv. Ind., vol. 5, 
- p. 66, 1866) from the Tagling Pass (32° 32’: 78°95’) in Spiti to a 
limestone 2000 feet thick underlying the Spiti Shales (q.v.). The 
sulcacutus beds (q.v.) intervene in some sections. H. H. HAYDEN 
proposes (Mem. Geol. Surv. Ind., vol. 36, p. 87, 1904; and Geog. 
and Geol. of the Himalaya, part 4, p. 236, 1908) to drop the name 
Tagling Limestone as unnecessary, and to replace it by Tagling 
stage, this stage forming the upper part of the Kioto Limestone 
(q.v.). The bulk of the limestone is believed to be Liassic. 


(T.H. Hotzanp, 1926; M.S. Krisunan and K. Jacos). 
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TAKLI- SERIES A iI arise ollie e Ta Lower Eocene 
(India). 


Intertrappean beds near Nagpur, named by S. HısLor (Journ. 
Bom. As. Soc., vol. 6, p. 200, 1861). 


(T.H. Hortan, 1926; M.S. KrRIsHNAN and K. Jacos). 


TAL BEDS Or SERIES courts: sa e a ee eee ons Mesozoic 
(India). 


First recognised by H. B. Mepticotr (Mem. Geol. Surv. Ind., 
vol. 3, part 2, p. 69, 1864) in the Lower Himalaya east of the 
Ganges. Afterwards examined in greater detail by C. S. MIDDLE- 
miss (Rec. Geol. Surv. Ind., vol. 18, p. 73, 1885) who traced and 
mapped the beds over a large part of Garhwal (Rec. Geol. 
Surv. Ind., vol. 20, p. 33, 1887; Mem. Geol. Surv. Ind., vol. 24, 
pp. 63, 130, 1890). Only fragmentary, indeterminable fossils have 
been found in these beds, which are doubtfully regarded as 
Mesozoic on account of their position between limestones of the 
Krol or Deoban type below and the Nummulitic above. It is now 
believed that the beds may represent partly the Jurassic or even 
Cretaceous. The beds are generally known from the name of the 
valley (30° 0’ : 78919’) in which they were first found. 


(T.H. Hottanp, 1926; M.S. KrisHnan and K. Jacos). 


TALAR STAGE 
(Pakistan). 


Name given by E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, 
p. 324, 1920), from the Talar Hills 50 miles north east of Gwadar 
in Baluchistan for the lower of the two stages of the Mekran 
series (q.v.). The fauna is in part described by VREDENBURG in 
Mem. Geol. Surv. Ind., vol. 50, 1928 and includes Ostraea pseudo- 
rissensis, O. pseudodigitalina, O. virleti, Dosinia pseudoargus. The 
age is believed to be Pontian. 


rare a ert Ce tens le SS arabe a (tS Mor Pliocene 


(G. de P. Corrrr). 


TALCHIR SERIES 
(India). 


Name given by W.T. Buanrorp, H.F. BLanrorp, and W. 
THEOBALD (Mem. Geol. Surv. Ind., vol. 1, pp. 46, 47, 84, 1856) from 
the former Talchir State in Orissa, where these rocks were first 
described in detail, and separated from the overlying Damuda 
series (q.v.). They were originally regarded as not more recent 
than Permian. At the base is a glacial boulder bed (Talchir boul- 
der bed), which is correlated by Th. TscHERNYSCHEV (Rec. Geol. 
Surv. Ind., vol. 31, pp. 116, 132, 1904) as not newer than Permian. 
The age of the boulder bed is now thought to be Upper Carboni- 
ferous. Full references to recent literature upon this subject will 
be found under Gondwana System, Speckled Sandstone, Punja- 


a kk eee eee ee Upper Carboniferous 
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bian series, Agglomeratic Slates. Kuling System. The flora is 
scanty and occurs above the boulder bed. Gangamopteris and 
Noeggerathiopsis are common. 


(T.H. Hotianp, 1926; M.S. Krisunan and K. Jacos). 


PALIKOT DEDS Mer cisni raean Precambrian-Cambrian 
(India). 

Lowest stage of the Upper Bhima series distinguished by 

R. B. Foote (Mem. Geol. Surv. Ind., vol. 12, p. 149, 1876). The 

principal constituent is a form of lithographic limestone exposed 

around the town of Talikot (16° 28’: 76°19’) in Bijapur district. 

(T.H. Hortann, 1926; M.S. KRISHNAN and K. Jacos). 


TANAKKI BOULDER CONGLOMERATE 
(Pakistan). Upper-Carboniferous 


The basal bed of the Infra-Trias of Hazara (q.v.), Tanakki 
is a village south of Abbottabad (73914’; 3406), and the bed 
was first described by C.S. Mmpremiss (Mem. Geol. Surv. Ind., 
vol. 26, p. 17, 1896). It was regarded by him as homotaxial with 
the Talchir Boulder Bed (q.v.). D.N. Wapa discovered glaciated 
boulders in it (Rec. Geol. Surv. Ind., vol. 62, p. 152, 1929). 


(G. de P. COTTER). 


TANAWAL (Tanol) SERIES ............ Lower-Palaeozoic 
(Pakistan; India). 


The name Tanawal (an ancient name of the Hazara district) 
was given by A.B. Wynne (Rec. Geol. Surv. Ind.) to a series 
of unfossiliferous partly metamorphosed slates, conglomerates, 
schists, and quartzites, carbonaceous or arenaceous shales and 
phyllites, found in the Hazara district overlying the Attock slates 
(q.v.) C.S. Mipptemiss (Mem. Geol. Surv. Ind., vol. 26, 1896) 
considers the schistose rocks of Hazara a complex, in which he 
recognises the metamorphosed representatives of the Infra-Trias 
(q.v.), the Attock Slate (q.v.) and a series of quartz-schists and 
arenaceous beds to which he applies the name Tanawal; these 
rocks come stratigraphically below the Infra-Trias. Similar beds 
in Poonch were at first identified by D.N. Wapa very tenta- 
tively with newer Palaeozoic rocks (Gondwanas) (see Mem. 
Geol. Surv. Ind., vol. 51, p. 244, 1928) ; subsequently however, 
when tracing these rocks in north Hazara, he came to the con- 
clusion that some of them at least belonged to the older Palaeo- 
zoics in all probability. He therefore adopted the non-committal 
name of Jured series (Rec. Geol. Surv. Ind., vol. 63, pp. 131, 132, 
1930). Later on D.N. Wapa (Rec. Geol. Surv. Ind., vol. 65, p. 128, 
1931) used the name Tanawal for the slates, quartzites, quartz- 
schists, boulder beds, etc., of Hazara district, which he had pre- 
viously mapped as « Gondwanas » and later named Jureds. Thus 
he now regards the schistose rocks of Poonch and Hazara former- 
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ly described under these names as identical with those formerly 
mapped as Tanawals by Wynne and MIpLeEmiss. The age is re- 
garded as Palaeozoic, post-Attock Slate, and pre-Agglomeratic 
Slate. The rocks are correlated with the Jaunsar series of the 


Simla area. 
(G. de P. COTTER). 


TTANOL ZSENI ES cic E tise cic a oan Lower Palaeozoic 
(India, Pakistan). 
See: TANAWAL SERIES. 


TAPTI Ese Lei ces ect aea oe eke ge) oct ae Baad open Upper Eocene 
(India, Pakistan). 


F. E. Eames (Quart. Journ. Geol. Soc., vol. 107, pp. 174, 192, 
1951). « The term Tapti series has been proposed on the internal 
evidence of the standard sections, with the Tapti river as the 
type area and the Rakhi Nala - Zinda Pir sections as subsidiary 
standard sections. » The fauna of the series, in addition to several 
species of Upper Eocene age and a number of new species, in- 
cludes the genus Pellatispira (see S.R.N. Rao, 1941) which is 
also of Upper Eocene age. See: Pellatispira beds. 


(M.S. KrisHnan and K. Jacos). 


TARA SANDSTONE ....... ss « i CANET. SAR Cambrian (?) 

(India). 

The uppermost division of H.J. CARTER’s « Oolitic series » 
was named by him from the Tara pass or ghat which leads from 
the alluvial plain of the Ganges, about 10 miles south-west of 
Mirzapur, to the sandstone plateau of Bundelkhand (Geol. Papers, 
1857, p. 655). This formation was regarded by CARTER as equi- 
valent to the « New Red Sandstone » of J. FRANKLIN and V. Jac- 
QUEMONT, and the « Old Red Sandstone» of J. McCietuanp. The 
sandstone referred to is that known to the Geological Survey as 
the Kaimur series of the Vindhyan system, which is of course 
much older than the Oolitic. The term has long been out of use. 


(T.H. Hotuanp, 1926). 


TARARE ees e se arians E a oie Ca Re aa Recent 


« Along the northern margin of the Gangetic plains, a broad 
belt of ground the formation of which is strictly « Recent ». The 
portion of it next the hills, having a steeper slope than the rest 
is chiefly composed of shingle and gravel with a filling in of sand 
and earth. This is the forest-bearing zone known as the bhabar. 
Except in the rainy season, it is devoid of water; streams of 
considerable volume soon sinking into the porous ground, reap- 
pear (as least in part) along the lower fringe of the coarse depo- 
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sits. This second zone, though having, on the whole, a considerable 
slope, greater than the general slope of the plains, is thus made 
watery and swampy ; it is well known as the tarai » (H. B. MEDLI- 
cott, Rec. Geol. Surv. Ind., vol. 6, p. 11, 1873). 


(T.H. Hortan, 1926). 


TARCHERLA SANDSTONES ................... Permian 
(India). 
Term introduced by W. Kine (Rec. Geol. Surv. Ind., vol. 10, 
p. 56, 1877) for sandstones considered to be part of the Kamthis 
and below the Lingagoodium sandstones. T. W. H. Hucues appa- 
rently considered them (loc. cit., p. 61) to belong to a later series 
than the Kamthis. Hucues (Rec. Geol. Surv. Ind., vol. 11, p. 25, 
1878) later considers them to be part of the Kamthis. The name 
was subsequently discarded. 
(T.H. Hottanp, 1926). 


EAA aM EPG 1 5. a a E a a Archaean 
(India). 


Described by P. Sampat IYENGAR (Rec. Geol. Dept., vol. 14, 

p. 124, 1915) as a local development of the Dharwar system in 
the Bababudan hills, Mysore State. 

(T.H. Hottanp, 1926). 


Pee rObDTS LIMESTONE j. oiui AE o 8 Paleocene 
(Pakistan). 


Name proposed by F.E. Eames, K.L. Buoua, Y. Nacapa of 
the Burmah Oil Company (Quart. Journ. Geol. Soc., London, 
vol. 107 (2), pp. 166-167 & 170, 1952) for a very hard, massive, 
greyish or cream coloured limestone of over 360 feet thickness 
typically exposed near Tarkhobi (33° 35’ 30” ; 719 55’) in the Kohat 
District of N. W. F. P. The limestone is rich in foraminifera and 
calcareous algae. 

C.L. Griessacu (Rec. Geol. Surv. Ind., vol. 25(2), pp. 59- 
109, 1892) ; E.H. Pascor (Mem. Geol. Surv. Ind., vol. 50, pp. 31, 
411, 1920) and E. Parson (Journ. Inst. Petr. Tech., vol. 12, No. 58, 
p. 452, 1926) had earlier described this limestone and considered 
it as Lower Nummulitic or Lower Eocene in age. 

The Tarkhobi limestone has yielded a rich foraminiferal and 
algal fauna of Palaeocene (Ranikot) age comprising the follow- 
ing species (F. E. Eames, op. cit., p. 183). 

Foraminifera: Lockhartia conditi var. roeae, L. haimei, Mis- 
cellanea miscella, M. stampi, Operculina patalensis, Orbitosiphon 
tibetica. 

Algae: Corallina grandis, Distichoplax biserialis, Lithotham- 


nium sp. M.H. K ) 
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TARKHOBI SHALES ............- Paleocene-Lower Eocene 
(Pakistan). 


Name given by F.E. Eames, K.L. BHoLA, Y. Nacappa of the 
Burmah Oil Company (Quart. Journ. Geol. Soc., London, vol. 107 
(2), pp. 166-167 & 170, 1952) to a group of shales overlying the 
Brecciated Limestones and shales in the type area of Tarkhobi 
(33° 35’ 30” ; 71953’) in the Kohat District of N. W.F.P. They 
attain a maximum thickness of over 343 feet. The Tarkhobi shales 
have been sub-divided into an upper part consisting of (a) Cal- 
careous Alternations ; (b) Irregularis Bed ; (c) Black Shales and 
a lower part consisting of black shales together with some dark 
grey and greenish shales and bands of concretionary calcareous 
shales. In the lower part of the succession bands of calcareous 
sandstones and greenish limestone are found. The latter being 
crowded with Palaeocene (Ranikot) foraminifera. 

The Upper part of the Tarkhobi shales has yielded foramini- 
fera of the Lower Eocene (Laki) type comprising the following 
species (see F. E. Eames, op. cit., p. 183) : 

Assilina granulosa, A. leymerieit, Nummulites irregularis. 

The great difference between the fauna of the Lower and 
Upper part of the Tarkhobi shales suggests an unconformity 
between the Palaeocene and Lower Eocene elements of the Tar- 
khobi shales. 

For earlier references on Tarkhobi shales see C.L. GRs- 
BACH (Rec. Geol. Surv. Ind., vol. 25 (2), 1892), E. H. Pascor (Mem. 
Geol. Surv. Ind., vol. 50 (3), 1926), E. Parson (Journ. Inst. Petr. 
Tech., vol. 12, No. 58, 1926), L. L. FERMOR & E. R. Gre (Rec. Geol. 
Surv. Ind., vol. 69, 1934). 

(M. H. Kuan). 


TATROT STAGE (or Zonet i dn A T cee Pliocene 
(Pakistan, India). 


Name given by G. E. Pruerm (Rec. Geol. Surv. Ind., vol. 43, 
pp. 40, 321, 1913) to the lowermost subdivision of the Upper 
Siwaliks, from Tatrot village, Jhelum district, (32052 : 73020). 
The stage is regarded as Pliocene (Plaisancian) (E. H. COLBERT, 
1935). The fauna, which resembles that of the underlying Dhok 
Pathan stage (q. v.) differs from the latter by the sudden influx 
of bovine genera and Hippohyus and the abundance of Hippopo- 
tamus. G.E. Lewis (1937) places his Tatrot formation — Pinjor 
and Tatrots of PrueRMm — in Lower Pleistocene. PILGRIM (1940) 
assigns Astian age for the Tatrot zone. H. De TERRA (Carn. Inst. 
Wash., No. 493, pp. 1-354, 1939) considered the Tatrot stage 
(Upper Siwalik) to overlie the Middle Siwalik with strong uncon- 
formity or disconformity, the hiatus between the two formations 
representing the main period of Siwalik orogeny. W.D. Mart- 
THEWS (Bull. Amer. Mus. Nat. Hist., vol. 56, pp. 437-560, 1929) 
regarded the Tatrot stage fauna to represent Pleistocene age and 
to be separated from the underlying Dhok-Pathan fauna by a 
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time-break equivalent to the upper Pliocene. D. N. Wapa (1948) 
has given Plaisancian age for Tatrots. D. A. Homer and E.A. 
CotsertT (1951) think Tatrots to be transitional between the 
Upper Pliocene and the Lower Pleistocene. In the words of 
W.D. Gur (Quart. Journ. Geol. Soc., London, vol.’107 (4), p. 
391, 1952) «this apparent harmony of geological and palaeonto- 
logical evidence made a strong position from which it was argued 
that the base of the upper Siwalik should be regarded as the 
base of the Pleistocene system in the Indo-Pakistan region ». 

Gitt (loc. cit.) points out that the evidence of fossils and 
strike mapping show that the Middle/Upper Siwalik boundary 
lies within a thick homogenous group of sandstone and clay 
alternations and that there is no evidence of any unconformity. 
The first appearance of Elephas and Bos is encountered in this 
stage. Other forms are Stegodon, Pentalophodon, Proamphibos, 
ete. See also G. E. Pruerm and A.T. Hopwoop (Rec. Geol. Surv. 
Ind., vol. 73, pt. 4, pp. 437-482, 1938); H. De Terra and P.T. DE 
CHARDIN (Am. Phil. Soc. Proc., vol. 76, p. 822, 1936). 


(M. H. Kuan). 
EAEE ORMALLOMN o ote aa MANS na Pleistocene 
(India). 
See: BOULDER CONGLOMERATE and SIWALIK SYSTEM. 
TENUILOBATUS ZONE ©. Aoi... cc oceesess Upper Jurassic 
(India). 


See: KATROL SERIES. 


THERRIA STAGE 
(India). 


The rocks of this stage divided into an Upper and a Lower 
division, the former consisting of limestones and calcareous sand- 
stones upto 225 ft. in thickness, and the latter of hard sandstones 
up to about 100 ft in thickness were originally included in the 
Cretaceous of Assam under the nomenclature of Cherra Sand- 
stone. Fox suggested the name Tura Sandstones for these rocks 
to avoid confusion. The geologists of the Assam Oil Co. point out 
that the Tura sandstone near Tura is younger than the sandstones 
of Therriaghat in Khasi hills and therefore advocate the term 
Therria Sandstones. Therria stage named after Theria Ghat on 
the southern edge of the Shillong Plateau in Assam, has not 
yielded fossils useful for fixing their precise age, but they are 
undoubtedly Paleocene. See also Sylhet Limestone and Jaintia 
Series. 


ee E e PAE wach Renate AA me E Paleocene 


(M.S. KrisHnan and K. Jacos). 


TIBETAN SERIES (Facies) ... Permo-Carboniferous to Lias 
(India). 


Term used by A. von Krarrt (Mem. Geol. Surv. Ind., vol. 
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32, p. 145, 1902) for the rocks ranging in age from Permo-Carbo- 
niferous to Lias, which form the exotic blocks in the Central 
Himalayas of Kumaon. They differ in lithological and (especially 
in the upper beds) in palaeontological characters from the nor- 
mal or «Himalayan series» of the same age in that area and, 
being associated with volcanic rocks, are assumed to be brought 
from a distance (cf. DIENER, Mem. Geol. Surv. Ind., vol. 36, pp. 
215, 333, 1912). See also A. Hemm and A. GansseR (Mem. Soc. 
Helv. Sci. Nat., vol. 73, Central Himalaya, 1939; A. Hem, Him. 
Journ., vol. 9, p. 41, 1937; E.B. Barney, Nature, vol. 154, No. 
3920, pp. 753-756, 1944. 


(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


TIKAK PARBAT STAGE ................ Upper Oligocene 
(India). 


P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, p. 196, 1932). 
The stage is 1000-2000 feet thick, it forms the upper most divi- 
sion of the Barail Series in Upper Assam. Its distinguishing feature 
is the occurrence of workable coal seams at the base. Largely 
consists of alternating sandstones, shales, and sandy shales. Name 
derived from the Tikak Parbat (27°16’ : 95°43’) formed by these 
beds in the Makum coal-field. This stage is correlated with the 
Renji stage of Central and Lower Assam. 


(M.S. KRISHNAN and K. Jacos). 


TIRI BEDS or STAGE. oo. o 3 oc sic eee cere eens Triassic 
(India). 


The term introduced for the first time by C.S. Fox (Mem. 
Geol. Surv. Ind., vol. 58, p. 230, 1931) though the beds were re- 
ferred to by Hucuss (Rec. Geol. Surv. Ind., vol. 14, pp. 136-137, 
1881) and were shown to contain reptilian remains Hyperodape- 
don, Parasuchus, etc. On fossil evidence G. de P. Correr (Rec. 
Geol. Surv. Ind., vol. 48, part 1, pp. 26-27, 1918) gave the age of 
these beds as Upper Triassic and grouped them with those of 
Parsora in the Panchet series. To Fox (1931) it would seem im- 
possible to place the Tiki beds in any stratigraphical division 
other than the Upper Gondwana. The Tiki beds are lithologi- 
cally similar to the Maleri beds of the former Hyderabad state 
and are now considered to be of the same age. Named after Tiki 
(81° 22’ : 23° 56’) where the beds include clays and sandstones re- 
sembling the Maleri rocks in the Wardha-Godavari area. 


(G. de P. Correr; M.S. KRISHNAN and K. Jaco). 
TIPAM SANDSTONES 
(India). 


Name used by F. R. Marrer (Mem. Geol. Surv. Ind., vol. 12, 
p. 296, 1876) for a thick sandstone formation overlying the Ter- 


a peat a SM DAC e a Lower Miocene 
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tiary coal-measures in north-east Assam. The rocks in po- 
sition and characters corresponds to the Siwalik system of the 
sub-Himalaya and the Irrawaddy sandstones of Upper Burma, 
and like the latter includes fragments of fossil wood. Named 
from the Tipam hills (27°16’ : 95°30’) east of Jaipur. E. VREDEN- 
BURG, however (Rec. Geol. Surv. Ind., vol. 51, p. 335, 1921), on 
admittedly meagre data suggests that the Tipams correspond with 
the Pyalo and Kama stages of Burma. The general correspon- 
dence in character between the Tipams and Irrawaddys is sum- 
marised by E.H. Pascoe (Mem. Geol. Surv. Ind., vol. 40, pp. 
279, 281, 1914). P. Evans (Trans. Min. Geol. Inst. Ind., vol. 27, 
p. 221, 1932) restricts the extent of the sandstone of Marrer and 
limits it to the lowest stage of his Tipam series. 


(T. H. HoLLanD, 1926; M.S. KrisHnan and K. Jacos, 1955). 


PER AIVEO SERIES 2S ont. Se Sens Miocene to Plio-Pleistocene 
(India). 


Name given to group of sandstones, shales, etc., first described 
by F. R. Marrer (Mem. Geol. Surv. Ind., vol. 12, p. 2, 1876), from 
the Dihing river (27° 15’: 95925’). P. Evans (Trans. Min. Geol. 
Inst. Ind., vol. 27, p. 220, 1932) restricted the term Tipam sand- 
stone to the lower stage of his Tipam series which also includes 
two more subdivisions viz., Girujan clay and Namsang beds (Num 
Rong Khu) as shown below: 


Namsang beds. Sandstones grits and conglo-) Plio- 
merates containing lignite pebbles (2,500 ft). Pleistocene 


Girujan clays. Mottled clays and sandy clays Vindob 
and subordinate sandstones, with fossil wood mgopoz 
and lignite (3,000 to 6,000). MaN 

Tipam sandstones. Thick coarse gritty ferrugi- 
nous sandstones, greenish coloured and 
weathering brown; some conglomerates and) Burdigalian 
shale partings occasional fossil wood and 
lignite (3,000 to 8,000 ft.). 

The series is composed of ferruginous sandstones, shales, 
sandy shales, mottled clays and coal conglomerates, etc. Fauna 
of the series is of little value in indicating age. But suggests a 
probable Burdigalian to Plio-Pleistocene age for the series. Fossil 
wood and lignite are locally common in the series and well pre- 
served Dryoxylon has been collected from the sandstones by 
V. R. R. Kuepxar (Rec. Geol. Surv. Ind., vol. 79 (1), p. 107. 1953). 

The Tipam series extends from the Arakan coast to the 
Surma valley and Upper Assam. 

(M.S. KrisHnan and K. Jacos). 


TIRHOWAN (Tirohan) LIMESTONE Precambrian-Cambrian 
(India). 


Name given by H.B. Mepuicorr (Mem. Geol. Surv. Ind., 
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vol. 2, p. 6, 1860) to the uppermost stage of his Semri (after- 
wards Lower Vindhyan) series in Bundelkhand from the village 
of Tarahuwan (25011 : 80°54’) in Banda district, U.P. It is 
overlain by a chert breccia (The Tirohan breccia) formed by the 
solution of the limestone. It occurs also in the former Karauli 
State and the extreme souh-east of Jaipur State, Rajputana. 
A.M. Heron (Mem. Geol. Surv. Ind., vol. 45, p. 145, 1922). 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


TIROHAN LIMESTONE ........... Precambrian-Cambrian 
(India). 
See: TIRHOWAN. 

TIRUMANGALAM STAGE ................ Precambrian ? 
(India). 


Named by R.B. Foote (Mem. Geol. Surv. Ind., vol. 20, pp. 

11, 12, 1883) after the great plain of the Tirumangalam taluq, 

Madura district, and is the lowermost division of the metamor- 
phic rocks of that area. (See Allagiri-stage). 

(T.H. Hortan, 1926). 


TIRUPATI (Tripeity) SANDSTONES 

(India). 

Named by W. Kine (Rec. Geol. Surv. Ind., vol. 10, p. 56, 
1877; Mem. Geol. Surv. Ind., vol. 16, p. 224, 1880), these rocks 
are the uppermost division of the Upper Gondwanas in the 
Kistna-Godavari area. The name is derived from the Tirupati 
(Tripati, Tripetty) Hills, some 23 miles north of Ellore. The beds 
about 150 ft. in thickness, consist of red to brown sandstones and 
conglomerates and contain fossils resembling those of the Chikiala 
Stage. These fossils were provisionally identified by F. STOLICZKA 
as Belemnites, Ammonites, Trigonia smeei, T. ventricosa. Coni- 
ferous wood also occurs. 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


ree: Jurassic Upper 


TIRUVAKARAI GRITS .................. Miocene-Pliocene 
(India). 
See: TRIVICARY GRITS. 

TONS SERIES n TEN 5 Re i ee eee Cambrian 


(India). 


Name proposed by E. Vrepensure (Rec. Geol. Surv. Ind., 
vol. 33, p. 258, 1906) to include the old Rewa and Kaimur stages 
of the Vindhyan system. From the Tons river, which drains the 
broad table-land in Central India. The Tons series and Son series 
(old Lower Vindhyan) are thus united to make up the Ken sub- 
system, or lower main division of the Vindhyan system. 


(T.H. Hotzanp, 1926). 
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TRANSITION SYSTEMS . 222... In 02S... Precambrian 
(India). 


The term Transition was applied first by WERNER to the se- 
dimentary rocks which were regarded as older than the fossili- 
ferous or Secondary and younger than the hypogene gneisses and 
granites or Primitive rocks of LeHman’s classification. Long be- 
fore the Geological Survey of India was founded the work 
commenced by Murcutson and Sepewick in 1831 resulted in the 
recognition of fossiliferous systems among the so-called Transi- 
tions of Great Britain. The term thus became curtailed in its 
stratigraphical application, and in India was used to cover the 
older of the unfossiliferous systems in the Peninsula which were 
found to occupy a position intermediate between the Vindhyans 
and the Gneissic or Metamorphic (Man. Geol. Ind., 1879, pp. xiii, 
xix, 3, 28). The transitions thus included the Gwaliors, Cudda- 
pahs and Kaladgis in the upper division and the Champaners, 
Aravallis and what were afterwards called the Dharwars in the 
lower division. The Kurngols and Lower Vindhyans (Semri) 
were thus placed in the higher system as Vindhyans. In the 2nd 
Edition of the Manual published in 1893, R. D. OtpHam (chap. 3) 
included in the Transitions the distinctly foliated formations like 
the Dharwars, the Aravallis, the Champaners and the similar 
schistose and semi-schistose rocks of Bihar and the Shillong 
plateau, together with the unfolded Gwaliors; but he excluded 
as Older Palaeozoic (chap. 4) the Cuddapahs and Kurnools with 
the Lower and Upper Vindhyans. On page 75 of the manual, 
however, OtpHam drew attention to the similarity between the 
Gwaliors and some of the Cuddapah beds, questioning the pro- 
priety of grouping these apparently younger beds with the folia- 
ted Transitions. In view of the fact that all members of these two 
great groups of rocks are unfossiliferous and thus of doubtful 
age, T. H. HoLLAND proposed in 1906 (Trans. Min. Geol. Inst. Ind., 
vol. 1, p. 47) to recognise the great unconformity between the 
foliated formations (Dharwars, Aravallis, etc.), and the unfoliated 
but often folded, strata (Cuddapahs, Gwaliors, Vindhyans, etc.), 
as the main dividing line. The former were thus grouped with 
the Archaean (q.v.) while for the latter the group name Purana 
was proposed. The Puranas thus present characters which recall 
those of the pre-Cambrian formations of the Great Lakes region 
in North America, where the Animikies and Keweenawans are 
formations of the rank of systems lying unconformably on the 
foliated Lower Huronians. Similar unfossiliferous old formations 
are known in other parts of the world, for instance in Finland, 
where the Jotnian and Jatulian systems lie on the Kalevian (J. J. 
SEDERHOLM, Bull. Comm. Fin., No. 23, p. 95, 1907). At any time 
one may expect to find the Vindhyans yielding Palaezoic fossils, 
and thus find it necessary to exclude them from the Purana 
group; but it seems likely that further work will merely serve 
to confirm the pre-Cambrian age of the older Purana systems. 
The term Transition cannot now be used except in a purely 
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adjectival sense. Synonymous with Transition in the earlier | 
writings of the Geological Survey is the term Sub-Metamorphic. 


Vide, e.g., Mem. Geol. Surv. Ind., vol. 18, p. 73 (1881) and X, 
p. 125 (1873); also Man. Geol. Ind., vol. 1, 19, pp. 3, 9, 28 (1879). 


(T.H. Hottanp, 1926). | 


TRANSITIONAL BEDS” -—.......--- «5 0++ sme cer a: Triassic 
(India). 


See: GONDWANA SYSTEM. 


TRAPPEAN. GHITS® 22). ae Senais sawn Upper Cretaceous 


(India). 


Name used by F. Feppen (Mem. Geol. Surv. Ind., vol. 21, pp. — 


78, 90, 1884) to distinguish the laminated gritty and trap-like 
deposits at the base of the traps in Kathiawar where they are 
only poorly developed. A.B. Wynne (Mem. Geol. Surv. Ind., 
vol. 5, 9, p. 56, 1872) uses the term Infra-trappean grits for si- 
milar beds in Kutch (Kachh). 

(T.H. Hortan, 1926). 


TRAPPOID BEDS 
(India). 


Name employed by F.R. Matuet to distinguish No. 4 of his 
sub-divisions of the Lower Vindhyans (Mem. Geol. Surv. Ind., 
vol. 7, p. 28, 1869). The rocks include felspathic and other consti- 
tuents which suggested the similarity to igneous rocks. Examina- 
tion by E. VREDENBURG (Mem. Geol. Surv. Ind., vol. 31, pp. 93, 
107, 1901) shows that the so-called « trappoids » and « porcella- 
nites » are rhyolitic tuffs differing essentially in degree of coar- 
senses True felsites and rhyolitic lavas have been found asso- 
ciated with the tuffs in one place in the Son valley. 


(T.H. Hortan, 1926). 


Syne. Se, RU Precambrian-Cambrian 


« TRAP-SHOTTEN » GNEISS 
(India). 


Term used by W. Kine and R.B. Foore (Mem. Geol. Surv. 
Ind., vol. 4, p. 271, 1864) for certain gneisses in the Salem district, 
which appeared to be impregnated along bands with veins of 
dark-coloured, compact trap. The supposed trap was shown by 
T. H. Hottanp (Mem. Geol. Surv. Ind., vol. 28, p. 198, 1900) to be 
mylonite formed along planes of dislocation. 


(T.H. Hortan, 1926). 


ashtt soared SS T a Archaean 


TRAUMATOCRINUS LIMESTONE ................ Triassic 
(India). 


This name was applied to a grey limestone of Julic (Lower 
Carnic) age first described in the Bambanag and Shalshal cliffs 
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in Painkhanda, (see map accompanying Mem. Geol. Surv. Ind., 
vol. 23, 1891). The fauna was described by E. v. Mosstsovics and 
A. BITTNER (Pal. Ind., ser. 15, vol. 3, part 1, and part 2, 1899) 
and by C. Diener (id., vol. 6, mem. 2, 1909). A brief description 
is given in C. DrenEr’s «Trias of the Himalaya» (Mem. Geol. 
Surv. Ind., vol. 36, p. 290, 1912). The Trawmatocrinus Limestone 
is barely 10 feet thick, but contains a rich ammonite fauna inclu- 
ding several species of Grypoceras, Joannites, Proarcestes, Lobi- 
tes, Arpadites, etc. Other species are Daonella indica and Trau- 
matocrinus sp. Another exposure of this Trawmatocrinus Lime- 
stone was found in Hundes by C. L. Griespacu (Mem. Geol. Surv. 
Ind., vol. 23, p. 205, 1891). 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 


FRICHINOPOLY STAGE ..... suetici«. Upper Cretaceous 
(India). 


Name given by H.F. Bianrorp (Mem. Geol. Surv. Ind., vol. 
4, pp. 25, 107, 1862) to the middle division of the Cretaceous of 
South India, from Trichinopoly, where these beds occur. The 
fauna is described by F. SroticzKa (Pal. Ind., Ser. 1, 3, 5, 6, 8, 
1861-1871), by F. Kossmatt (Beitr. z. Palaont. Oesterr-Ungarns, 
vol. 9, p. 97; vol. 11, pp. 1, 89, 1895-1898) and by E. SPENGLER (id., 
vol. 23, p. 125, 1910). The lower part of the Trichinopoly beds is 
of Turonian age, while the upper corresponds to the Coniacian 
and Santonian. The lower (Turonian) part contains Trigonoarca 
trichinopolitensis, Protocardia hillana; the Coniacian is repre- 
sented by yellow glauconitic clays with Peroniceras dravidicum 
(= P. westphalicum); the Santonian has at the base, in yellow 
clays, Gaudryceras varagurense, Puzosia gaudama, Kossmaticeras 
theobaldianum, and above these by limestone with Marsupites. 
The Campanian is not represented and the Ariyalur (Maestrich- 
tian) beds are transgressive over the Trichinopoly in the Tri- 
chinopoly section. 

N. K.N. Arvencar and K. Jacos describe a fossil specimen 
under a new genus Pseudocycadeoidea, which shows a close re- 
semblance with the genus Cycadeoidea. According to them the 
middle beds from which P. indica is derived are to be referred 
probably to the Upper Turonian or Lower Senomian (Rec. Geol. 
Surv. Ind., vol. 82, part 2, pp. 325-338, 1952). 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


TRIGONARCA BEDS ................-. Upper Cretaceous 
(India). 


Name given by F. Kossmat (Rec. Geol. Surv. Ind., vol. 30, 
pp. 54, 58, 1897) for beds in the Pondicherry Cretaceous forma- 
tions included in Horizons D and E of H. Wartu (Rec. Geol. 
Surv. Ind., vol. 28, p. 17, 1895). According to Kossmat, the Tri- 
gonarca beds correspond to a part of the Ariyalur stage of the 
Trichinopoly area and are of uppermost Senonian age. E. VRE- 
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pENBURG (Rec. Geol. Surv. Ind., vol. 36, pp. 195, 211, 1908) corre- 
lates these beds with the upper part of the Hemipneustes beds 
of Baluchistan which he regards as Maestrichtian. See also the 
Table under Nerinea beds. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


TRIGONIA BEDS ae aaan want ae Upper Jurassic | 
(India). | 


See: UMIA BEDS. 


TRIPATI SANDSTONES ................. Upper Jurassic | 
(India). 


See: TIRUPATI SANDSTONE. | 


TRIPETTY SANDSTONES ................ Upper Jurassic | 
(India). : 


See: TIRUPATI SANDSTONE. 


(India). 


Name used for a local development of the Cuddalore sandsto- 
nes containing silicified exogenous fossil wood identified as 
Mesembrioxylon schmidianum (Schleiden) (Ueber die Natur der 
Kieselholzer, 1855). Tiruvakarai (12°1’ : 79°43’) is a village 14 mi- 
les west-north-west of Pondicherry. 


: 
TRIVICARY (Tiruvakari) GRITS ........ Miocene-Pliocene © 


(T.H. Hottanp, 1926). 


TROPITES BEDS (Shales and Limestone) 
(India). 


See: LILANG SYSTEM. Also Table under JUVAVITES beds and 
TROPITES LIMESTONE below. 


aheee sean ke Triassic 


TROPITES LIMESTONE 
(India). 


Named from the characteristic ammonite genus by A. von 
Krarrt, and applied by him to a fossiliferous horizon of the 
Upper Trias in Lilang and Tikha (General Report of the Director 
Geol. Surv. Ind., 1899-1900, p. 218). The fauna was described by 
E. von Mogstsovics (Sitzb. K. Akad. Wien, vol. 150, 1892) and 
by C. Diener (Pal. Ind., Ser. 15, vol. 5, part 1, 1906). A further 
account is given by C. Diener in Mem. Geol. Surv. Ind., vol. 36, 
p. 321, 1912. From this it appears that the Tropites Limestone 
contains two faunistic elements, the one pointing to a Carnic age 
and a homotaxis with the Alpine zone of Tropites subbullatus, 
while the presence of other species including Proclydonautilus 
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griesbachiformis and of Halobia cf. comata points to the noric. 
Thus the two stages are intermingled in this limestone which 
surprisingly is only three feet thick. C. Diener rejects the view 
that the Tropites Limestone represents passage beds from the 
Carnic to the Noric, and prefers to think that this is a condensed 
stratum containing relics of two stages. Such condensed strata 
are not unknown in India (see Pal. Ind., New Ser., vol. 15, part 5, 
p. 52, 1930). 

(T. H. Hotranp, 1926; G. de P. COTTER). 


PSOJEHAMO: LIMESTONE 35.475 0 NANa Triassic 
(India). 


Limestone on the east side of Tso Lhamo (2800 : 88°46’) at 
the foot of the Dongkya La (27059 : 88950’) near the border of 
Sikkim and Tibet. Doubtfully referred to Tertiary by J.D. 
Hooker (Himalayan Journals, vol. 2, p. 177, 1854), but found by 
H. H. Haypen (Mem. Geol. Surv. Ind., vol. 36, pt. 2, pp. 28, 35, 
1907) to be Liassic in age. J.B. Aupen (Rec. Geol. Surv. Ind., 
vol. 69, pt. 2, p. 153, 1936) suggests that it may probably belong 
to his Tso Lhamo series and may be Triassic in age. 


(T.H. Hortan, 1926; M.S. KrIısHNan and K. Jacos). 


Meese GAMO SERIES ies rah a un an a a Triassic 
(India). 


Name given by J.B. Aupen (Rec. Geol. Surv. Ind., vol. 69, 
pt. 2, p. 152, 1936), after a lake of that name in the north-eastern 
Sikkim, to dark limestones and shales with a rich fauna of ammo- 
nites, lamellibranchs and brachiopods, from about Lat. 28°02’N : 
Long. 88°46’E. They overlie the Lachi beds of Wacer. Underlying 
the richly fossiliferous beds are about 300 feet of grey gritty flags 
containing uncertain plant remains. M. R. Saunt, on the basis of 
study of fossils assigned Middle Triassic (Muschelkalk) age to 
the Tso Lhamo series (Rec. Geol. Surv. Ind., vol. 72, pt. 1, p. 21, 
1938). Amongst the fossils identified are, Ceratites trinodosus, 
Mojs., Ptychites sp. nov. (aff. P. sumitra), Dielasma himalaya- 
num, Bittn., Retzia schwageri, Bittn., Rhynchonella sp., Daonella, 


Lima and Pecten. 
(M.S. KrisHnan and K. Jacos). 


TUNA LIMESTONE oon ic eens is eee cttw Upper Cretaceous 

(India). 

Name given by H.H. Haypen to a series of limestones in 
Tibet (Mem. Geol. Surv. Ind., vol. 36, pt. 2, p. 44, 1907) of Upper 
Cretaceous age, prominently developed in the Kampa-Tatsang 
ridge and in the hills to the west-north-west of Tuna (27958’ : 
89°16’) and forming a part of the Kampa system, which appa- 
rently covers without physical break the boundary between 
Cretaceous and Tertiary, including beds of both ages. The Tuna 
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limestone contains Lithothamnion, Hemipneustes, Plicatula, Vola, | 
Actaeonella and Radiolites. It is invariably overlain by a bed of | 


ferruginous sandstone without fossils, and E. VREDENBURG (Rec. 


Geol. Surv. Ind., vol. 36, p. 189, 1908) suggests that these beds | 
indicate subaerial conditions and a « break », the next succeeding | 
Tertiary beds being more probably Lutetian (Laki) than the © 


older Ranikot type. 
(T.H. Hortan, 1926). 


TURA SANDSTONE or STAGE .................. Eocene 


(India). 


Name (Tura Series) given by C. S. Fox (Rec. Geol. Surv. Ind., — 


vol. 68, pt. 1, p. 77, 1935), to sandstones with coal and carbona- 
ceous shales and basal pipe-clay beds, best studied near Tura 
(25931’: 90°15’) in Assam. Conformably overlain by Eocene 
limestones and shales carrying various species of Nummulites 
and Assilina. etc. Correlated with Cherra sandstone, previously 
thought to be Cretaceous in age by H.B. Mepuicotr and T.H. D. 
La Toucne. Fox (1936, p. 82) thinks them to be Eocene in age. 
In the Garo Hills the Tura Sandstones have now been shown to 
be equivalent to the Middle Sylhet Limestone of the Khasi Hills. 
The Siju Limestone overlies the Turas and are correlated with 
the Upper Sylhet Limestone on fossil evidence. See also A. M. N. 
Guosu, Rec. Geol. Surv. Ind., vol. 83, pt. 3, pp. 423-444, 1953. 


(M.S. KrisHnan and K. Jacos). 


URERA BEDS? ILER Eh ae ck SR MR Upper Jurassic 

(India). 

Name derived from a hill of that name mentioned by Sro- 
LICZKA (M.S. Report). The rocks contain ammonites, etc. and were 
assigned Aptian age by W. Waacen (Pal. Ind., Ser. 9, vol. 1, pt. 1). 
See Ras Natu (Quart. Journ. Min. & Met. Soc. Ind., vol. 4, No. 1). 
who restricts the term to the unfossiliferous shaly strata about 
1000 ft in thickness overlying the Trigonia beds and underlying 
the Umia Plant beds. The age is believed to be Tithonian. 


(M.S. Krisunan and K. Jacos). 


UM BILENG: BEDS ©. on. sion 0.06.0 mee woe eens Eocene 
(India). 


The beds show development of coal beds particularly near 
the village of Um Rileng, on the northern side of Khasi and 
Garo Hills, Assam. Discovered by P.N. Bose (Rec. Geol. Surv. 
Ind., vol. 31, p. 35, 1904). Correlated with the Tura stage, i.e., 
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Lower Eocene of Assam by C.S. Fox (Rec. Geol. Surv. Ind., 
vol. 72, part 1, pp. 36-86, 1937). 
(M.S. Krisunan and K. Jacos). 


UMARIA MARINE BEDS 
(India). Upper Carboniferous or Lower Permian 


These beds were first noticed by L.L. Fermor (Rec. Geol. 
Surv. Ind., vol. 54, p. 14, 1922), having been discovered in the 
Narsarha railway cutting two miles west of Umaria railway 
station on the Bilaspur-Katni branch railway, by K.P. Stvor in 
1921. The marine sediments, about 10 ft. thick are highly fossili- 
ferous and are composed of sandstones and clays resting on the 
Talchir Boulder bed of the Umaria coalfield. The marine bed 
passes upwards without any visible break into the overlying 
Barakar rocks; and contain marine fossils of basal Permian or 
uppermost Carboniferous age, described by F.R.C. Reep (Rec. 
Geol. Surv. Ind., vol. 60, p. 367, 1928). The species are either new 
or not specifically identified with those of other areas, and in- 
clude Productus umariensis, Spirifer narsarhensis, Reticularia 
barakarensis, Pleurotomaria uwmariensis. Recently a similar ma- 
rine bed has been discovered at Anukpur some distance to the 
east of Umaria but it is intercalated with boulder beds (Guosx, 
Sci. Cult., vol. XIX, p. 620. 1954). 

(T.H. Hortan, 1926). 


UMIA BEDS or STAGE 
(India). Upper Jurassic to Lower Cretaceous 


Name instituted by F. Sroriczka (M.S. report) from a small 
village (23°41’ : 6991’) in Cutch rather more than 50 miles north- 
west of Bhuj and used by all subsequent writers for the upper- 
most plant and marine fossil-bearing rocks of that district. The 
rocks are chiefly sandstones and shales. Following Waacsn, L. F. 
SraTtH has adopted two sub-divisions i.e. Umia ammonite bed 
and upper Umia plant (and Trigonia crassa) beds (Pal. Ind., New 
Ser., vol. 9, Mem. No. 2, pt. 6). He assigned lower Tithonian age 
to them. Ras Natu (Quart. Journ. Geol. Min. & Met. Soc. Ind., 
vol. 4, No. 4, 1932) restricted the term Umia to only the Lower 
Umia of Waacen and divided it into five divisions: (1) barren 
sandstones and shales, (2) the three green oolitic beds which have 
yielded Tithonian ammonites, (3) barren sandstones, (4) Trigonia 
beds and (5) barren rocks. He considered the Trigonia beds to 
be Lower Cretaceous in age. His view finds support from F.L. 
Kircutn’s observations on Cuth Trigonias (Pal. Ind., vol. 3, 1900- 
1903). The Upper division of Umia of Waacen including the Za- 
mia beds has been placed over the Aptian beds of Ukra hill and 
named Bhuj series by Ras Natu. On the basis of plant fossils 
like Palmoxylon mathuri, he assigns Middle Cretaceous age to 
the Bhuj series. Ras Naru considers the Bhuj series to consist of 
three horizons, viz. Zamia beds at the bottom, Ptilophyllum beds 
in the middle and Palmoxylon beds at the top. For reference see 

1 
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W. Waacen (Pal. Ind., Ser. 9, p. 1, 1873-1876); W.T. BLANFORD | 
(Rec. Geol. Surv. Ind., vol. 9, p. 80, 1876; Man. Geol. Ind., Ed. 1, 
p. 158, 1879); J. W. Grecory (Pal. Ind., Ser. 9, p. 11, 1893-1900) ; 
F.L. Krrcnin (id., vol. 3, 1900-1903); Ras Natu (Quart. Journ. 
Geol. Min. & Met. Soc. Ind., vol. 4, No. 4, 1932; Pres Add., 29th 
Ind. Sci. Cong., 1942); L.F. Seatu (Pal. Ind., New Ser., vol. 9, 
Mem. No. 2, pt. 6); M. C. Poppar (Rec. Geol. Surv. Ind., vol. 84, 
pt. 1, p. 15) in his table has placed Umia beds and Bhuj beds in 
Cretaceous; Rec. Geol. Surv. Ind., vol. 83, pt. 1, p. 35, 1950. 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


UMLATDOH LIMESTONES ......... Lower-Middle Eocene 
(India). 


These form the middle subdivision of the Sylhet Limestone 
stage and consists of limestones with occasional sandstone bands 
nearly 200 ft. in thickness. It contains some Nummulites, Alveo- 
lina, Discocyclina, Miliolidae and calcareous algae and are 
thought to be of Laki age. See also under Sylhet Limestone and 


Jaintia Series. 
eee aes (M.S. KrisHnan and K. Jacos). 


UPPER BHANDER LIMESTONE .... Precambrian-Cambrian 
(India). 


See: BHANDER SERIES. 


UPPER BHANDER SANDSTONE ... Precambrian-Cambrian 
(India). 


See: BHANDER SERIES. 


UPPER BHANDER SHALES 
(India). 


See: BHANDER SERIES. 


AER ANOR Precambrian-Cambrian 


UPPER CALCAREOUS SERIES ...... Permo-Carboniferous 
(India). 


See: MOUNT EVEREST LIMESTONE SERIES. 


UTATUR (Ootatoor) PLANT BEDS 
(India). 


Name given by H. F. BLANroRrd (Mem. Geol. Surv. Ind., vol. 4, 
p. 39, 1862) to some plant bearing strata unconformably resting 
upon gneiss and being unconformably overlaid by the Utatur 
Stage of the Southern India or Trichinopoly Cretaceous, (see 
below). The name is derived from Utatur (78055 : 1194’) in the 
Trichinopoly district. The flora (from Terany) was described by 
O. FEISTMANTEL (Pal. Ind., Ser. 2, vol. 1, part 4, p. 7, 1879) and 
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includes Taeniopteris spatulata, Ptilophyllum acutifolium, Elato- 
cladus conferta, Retinosporites indica. It is difficult to be precise 
as to the age in view of the uniformity of the Jurassic flora, but 
these beds are usually correlated with those of Sripermatur, 
Raghavapuram, and Vemaveram, and regarded as of Kotah age. 


(T.H. Horrann, 1926; M.S. Krisunan and K. Jacos). 


EATUR S FAGE or Ains e e ad aa Upper Cretaceous 
(India). 


Name given by H: F. Branrorp (Mem. Geol. Surv. Ind., vol. 
4, pp. 23, 52, 1862) to the lowest stage of the marine Cretaceous 
rocks in the Trichinopoly district. The fauna is described by F. 
StoriczKa (Pal. Ind., Ser. 1, 3, 5, 6, and 8, 1861-1871), by F. 
Kossmatt (Beitr. Palaont. Osterreich - Ungarns, vol. 9, p. 97; 
vol. 11, pp. 1, 89, 1906-1907) and by E. SPENGLER (id., vol. 23, p. 
125, 1910). At the base is a coral limestone which may perhaps 
be Albian; this passes upwards into marly limestones and red 
clays with Gaudryceras sacya, Tetragonites timotheanus, Puzosia 
compressa, Stoliczkaia dispar, Inflaticeras, Hamites armatus, etc.; 
this horizon is probably of Vraconnian age. The upper beds of 
the Utatur stage are grits and conglomerates and contain abun- 
dant species belonging to the group of Acanthoceras rotoma- 
gense, and Turrulites costatus. This horizon is Cenomanian in 
age. 
(T.H. Houzanp, 1926; M.S. KRISHNAN and K. Jacos). 


PEE ROR EAS SEAGE A eo Ss As SR eee Archaean 
(India). 
See: SAUSAR SERIES. 


Re SS SYSTEEM -oa AEs while Caer E Archaean 

(India). 

Term proposed by C.L. GriespacH (Mem. Geol. Surv. Ind., 
vol. 23, p. 41, 1891) for the schistose series overlying the gneiss 
and underlying the Haimantas in the Central Himalaya, though 
no definite boundary is found between the Vaikritas and Hai- 
mantas. Named from vaikrita, a sanskrit word for metamorphosed. 
The exact stratigraphical value of the term is uncertain, as pro- 
bably various of the associated sedimentary rocks have been 
metamorphosed in this region. (T.H. Hotzanp, 1926) 


VAIMPALLI SLATES AND LIMESTONES or STAGE 
(India). Precambrian 


Named by W. Kine (Mem. Geol. Surv. Ind., vol. 8, pp. 41, 
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126, 159, 1872) from the village of Vaimpalli (Vempalle) in the | 
Cuddapah district (14921’ : 78°28’). They form the upper beds of | 
the Papaghni series of the Cuddapah system the lower being the | 
Gulcheru Quartzites. The Vempalles consist mainly of fine grai- 
ned flaggy micaceous limestone with bands and rests of chert | 


and chalcedony and subordinate shales. The weathered surface 


of limestone often show what may be interpreted as algal struc- | 


tures. Intrusive trap sills in the upper portion of the Vempalles 


are present. Along their contacts are developed chrysotile — 
asbestos in some places. The trap is also considered responsible ~ 


for the deposition of the barytes. 


(T.H. Hotranp, 1926; M.S. Krisonan and K. Jacos, 1955). — 


VALUDAVUR BEDS Sein.) ne Upper Cretaceous 
(India). 


Name given by H.F. Bianrorp (Mem. Geol. Surv. Ind., vol. 
4, pp. 26, 151, 1862) from a fort of this name 10 miles inland from 
Pondicherry to the basal division of the Cretaceous rocks in that 
area. The age according to F. Kossmatt (Rec. Geol. Surv. Ind., 
vol. 30, p. 54, 1897) is equivalent to the lower part of the Ariya- 
lur beds (q. v.). The section and the fossil contents are described 
ibis the article Ariyalur Beds. See also Table under Nerinea 

eds. 


(T.H. Hortan, 1926). 


VEDIC, GROUP ~o. in ure ouri esee T N: Archaean 
(India). 


Alternative name for Archaean in India, but not necessarily so 
long as there is little reason to doubt that the basement crystal- 
line complex in India corresponds to the Archaean of other areas. 
Name suggested from the ancient Vedas (T.H. Horrann, C.R. 
Congr. Géol. Internat., 1913, pp. 373, 377); but seldom used. 


(T.H. Horan, 1926). 


VEMAVARAM BEDS 
(India). 


The middle of three divisions of the Upper Gondwanas south 
of the Kistna river, and corresponding approximately to the 
Raghavapuram shales of the Ellore area (q. v.). Named by R.B. 
Foote (Mem. Geol. Surv. Ind., vol. 16, pp. 60, 69, 1879) from the 
village of Vemavaram (15°41’ : 80°13’). The plants are Taeniop- 
teris spatulata, T. ovata, Nilssonia fissa, Ptilophyllum acutifo- 
lium, Retinosporites indica. The flora is described by O. Frrst- 
MANTEL (Pal. Ind., Ser. 2, vol. 1, part 4, 1897). See also K. Jacos 


(19° Congr. Géol. Intern., Sér. Gondwana, Alger, 1952), for a more 
detailed list of plant fossils. 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos). 
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VEMPALLE SLATES and LIMESTONES ..... Precambrian 
(India). 
See: VAMPALLI SLATES and LIMESTONES. 

VENKATPUR SANDSTONES ...... Precambrian-Cambrian 
(India). 


A sub-division of the Sullavais distinguished by W. Kine 
(Mem. Geol. Surv. Ind., vol. 18, p. 229, 1881), and composed of 
salmon-red or chocolate-coloured sandstones, blotched white 
and buff colour. Named from the village of Venkatpur (18° 15’ : 

80° 3’) in the Godavari district. 
(T. H. Hortan, 1926). 


VINDHYAN SYSTEM ............. Precambrian-Cambrian 

(India). 

Proposed by T. OLDHAM (Journ. As. Soc. Beng., vol. 25, p. 249, 
1856) from the Vindhyan range in Central India, where the rocks 
are well developed. Originally divided into: 

3. Bhander 

2. Rewah 

1. Kaimur 
Below these divisions of the original Vindhyans were a series 
of limestones, shales and sandstones which were named Semri in 
Bundelkhand (H. B. Mepticott, Mem. Geol. Surv. Ind., vol. 2, p. 6, 
1860) and Sub-Kaimur in the Son valley (H. B. Mepuicort, quoted 
by T. OLDHAM, Journ. As. Soc. Beng., vol. 25, p. 253, 1856 ; Mem. 
Geol. Surv. Ind., vol. 2, p. 303, 1860). In the Ann. Report. Geol. 
Surv. Ind., for 1864-1865 (p. 5), T. OLDHAM refers to the Sub- 
Kaimurs as if they were then known by the name Lower Vin- 
dhyan, but no formal announcement of the name seems to have 
been made, and the term was accepted by F.R. Matter as then 
well known in 1869 (Mem. Geol. Surv. Ind., vol. 7, p. 27). MALLETS 
classification was as follows: 
Upper Vindhyans. 

Upper Bhander ... Upper Bhander sandstone. 


Sirbu shales 

Lower Bhander sandstone 
Bhander limestone 
Ganurgarh shales 

Upper Rewah sandstone 


Lower Bhander ... | 
| Jhiri shales 
( 
l 


Upper Rewah ..... 


Lower Rewah sandstone 
Panna shales 


Upper Kaimur sandstone 
Kaimur conglomerate 


Bijaigarh shales 
Lower Kaimur sandstones. 


Lower Rewah . 


Upper Kaimur .... 


Lower Kaimur . 
12 


276 
(Vindhyan system, continued) 


Lower Vindhyans. 
. Limestone 
. Shale 
. Limestone 
. Shaly sandstone 
. Limestone 
. Shaly sandstone 
. Porcellanic shales 
. Trappoid beds 
. Porcellanic shales 
. Limestone 
. Conglomerate and calcareous 
sandstone. 

P.N. Darra (Rec. Geol. Surv. Ind., vol. 28, p. 144, 1895), from 
results obtained in the Son valley, proposed to divide the Lower 
Vindhyans as follows: 

IV. Rohtas = Sub-divisions 11, 10 and 9 of Mallet. 

III. Kheinjua = Sub-divisions 8,7 and 6 of Mallet. 

II. Porcellanic = Sub-divisions 5, 4, and 3 of Mallet. 

I. Conglomeratic = Sub-divisions 2 and 1 of Mallet. 

E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 33, p. 259, 1906) pro- 
posed the following new grouping of the Vindhyan beds on 
account of the discontinuity of the minor sub-divisions recognised 
locally : 


m m 


PrmwPRUDIAMDOOH 


Betwan 02% .< Bee Sandstone 
Bhander .. | YT 
Haveliearaa 3k he A Shales and limestones 
with sandstones 
Tons (including Rewah Sandstones with subor- 
and Kaimur) ....... dinate shales and li- 
mestones 
Kenma, 
Son (the old Lower Shales and limestones 
Vindüyan oe. A with sub-ordinate 
sandstones. 


J.B. Aunen (Mem. Geol. Surv. Ind., vol. 62, part 2, p. 144, 
1933) worked out the following sequence of the Semri and Kaimur 
Series in the Son Valley : 


Upper Kaimur Dhandraul quartzite 
si Stage tee is tn Scarp Sandstone. 
ay Bijaigarh shales 
‘+++ ( Lower Kaimur Upper Quartzite 
stage ere Susnai conglomeratic breccia 


Silicified Shales 
Lower Quartzite 
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| Limestone and shales 

| Nodular limestone and shales 
Rohtas stage .... < Banded shales 
' / Limestone 
Semri Nodular limestones and shales 


Series aai Glauconite beds 


Fawn Limestone 
Olive Shales 


Porcellanite stage ; Porcellanites, etc. 


Basal stage ...... ( Kajrahat limestone 
i l Basal conglomerate, etc. 


The Vindhyans are surprisnigly unfossiliferous. Some 
minute organic bodies were found by C.S. Mippiemiss and 
H.C. Jones in the Suket shales (q.v.), at the top of the Semri 
series, near Rampura (24° 28’: 75927’) (Rec. Geol. Surv. Ind., 
vol. 38, p. 66, 1909). A summary of the different opinions on 
these fossils will be found in Current Science, vol. 23, No. 2, 
pp. 39-41, 1954, by M.R. Samnı and R.N. Surivastava. Several 
spores and a few fragments of woody elements were recovered 
from H.C. Jones original collection from the above locality and 
an age not older than Lower Cambrian for the lower Vindhyans, 
with the possibility that the Upper Vindhyans may then be Upper 
Cambrian with the possible extension to the Ordovician, has 
been suggested by K. Jacos, (Mrs.) Cutnna Jacos and R. N. SHRI- 
vastava (Nature, vol. 172, p. 166, 1953). 


(T.H. Hortan, 1926; M.S. Krisunan and K. Jacos). 


Kheinjua stage . 


EAR BEDS o agi: oh darn « lew. DRE: dear Permian 
(Pakistan). 


Name used by W. Waacen (Pal. Ind., ser. 13, vol. 4, part 2, 
p. 241, 1891) for the middle sub-division of the Middle Productus 
Limestone. The village Virgal (32° 27’: 72°7’) is about 5 miles 
north east of Warcha. In these beds Fusulina kattaensis and Spi- 
rifer marcoui have disappeared, and Xenaspis has not yet com- 
menced. Lyttonia nobilis characterises the Middle Productus 
Limestone. This middle sub-division consists entirely of very 
compact limestones of rather variable thickness. The compact and 
hard rocks of this sub-division form the most conspicuous horizon 
of the entire Productus Limestone formation. Generally the sub- 
division is composed of light-grey limestones forming thick beds 
with occasional thin intercalations of marly limestones. Silica 
and sometimes large flint concretions are found. See also Pro- 


ductus Limestone (q.v.). 
(M. H. Kwan). 


VIZIANAGRAM GNEISS soi bnoti ISIS AVIT e. Archaean 
(India). 
Massive, grey quartz-gneiss only very slightly foliated, for- 
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ming rounded hummocky hills near Vizianagram (18°7’ : 83928’). 
Veins of white murchisonite are associated with the gneiss, which 
was distinguished by W. Kine as part of the Bezvada group of 
gneisses (Rec. Geol. Surv. Ind., vol. 19, p. 150, 1886). The term is 
now obsolete. 

(T.H. Hottanp, 1926). 


WADHWAN SANDSTONES ............. Upper Cretaceous 
(India). 


Named by F. FeppEN (Mem. Geol. Surv. Ind., vol. 21, p. 84, 
1884) from the town in Kathiawar (22° 42’: 71944’). They are 
overlain unconformably by Deccan Trap. They contain frag- 
mentary fossils, amongst which a fragment resembling a Placen- 
ticeras occurs. It is probable that they are of an age similar to 
that of the Bagh Beds (q. v.). 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


WARKLLE BEDS 2.20. tree eee Miocene-Late Pliocene 
(India). 


Name used by W. Kine (Rec. Geol. Surv. Ind., vol. 15, pp. 92, 
93. 1882) for a series of current-bedded sandstones, sands, clays 
and lignite capped by laterite, and forming a fringe on the Tra- 
vancore coast and well exposed on the cliffs near Warkalli 
(80° 44’ : 76° 46’). The Warkallis are younger than the Quilon beds 
and may be of late Miocene or early Pliocene age. (See also 
F. E. Eames, Geol. Mag., vol. 87, 1950). Somewhat similar beds 
occur further north near Ratnagiri (17° 0’ : 73° 20’) on the Bom- 
bay coast (C.J. Witxrinson, Rec. Geol. Surv. Ind., vol. 4, p. 44, 
1871; W. Krne (loc. cit., p. 102) and other localities on the west 
coast. The warkallis are similar in characters and stratigraphic 
position to the Cuddalore sandstones of the Madras coast. 


(T.H. Horranp, 1926; M.S. KRISHNAN and K. Jacos). 


WEEAN BEDS 
(India). 


Distinguished by A. VERCHERE (Journ. Ass. Soc. Beng., vol. 35 
(2), p. 168, 1866; vol. 36(2), pp. 12, 13, 1867) a division of the 
supposed Carboniferous rocks in the Kashmir valley, overlying 
the Zewan beds. C. S. Mipptemiss (Rec. Geol. Surv. Ind., vol. 40, 
pt. 3, p. 256 and map 1910) found the Weean beds high up in the 
Triassic section, and thus removed them from the Zewan series. 


(T.H. Hortan, 1926). 


EERI E A E OET ET EE S PREET Triassic 
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WERNWSDk STAGE GlbROW Ooo. So kee ce Precambrian 
(India). 


The uppermost of five local sub-divisions of the Alwar series 
in the Biana hills Rajputana. The quartzites predominate, 
but the division includes some « black slaty shales», named by 
C. A. Hackert (Rec. Geol. Surv. Ind., vol. 10, p. 86, 1877) from 
the village of Wer (2791’:77911’) near the Banganga river in 
the former Bharatpur State. Described by A.M. Heron (Rec. 
Geol. Surv. Ind., vol. 48, p. 192, 1917) as divisible into a lower 
group of black shales included by Hacker with the Damdama 
stage, and an upper much thicker, formation of quartzites. The 
Wer and Damdama stages are regarded by HERON as separated 


by an unconformity. (T.H. Hortan, 1926) 


CANA BEDS Sea Ce nent ae 2 Lower or Middle Cretaceous 

(India). 

Name used by W. T. Bianrorp (Mem. Geol. Surv. Ind., vol. 6, 
pp. 18, 27, 1867) for some plant-bearing beds in Cutch. The term 
was absorbed into Umia beds (q.v.). Ras Natu (Pres. Add., 29th 
Ind. Sci. Cong., 1942) assigns the Zamia beds to Post-Aptian age 
and considers them as the lowest stage of his Bhuj series. Also 
see Umia bed or stage. 


(T.H. Hotianp, 1926; M.S. KrisHnan and K. Jacos). 


ZANSKAR (Zangskar) SYSTEM ...... Upper Carboniferous 
(India). to Cretaceous 


The formations, largely of limestone, above the Panjal system 
in Kashmir were so grouped by R. LypEKKER (Mem. Geol. Surv. 
Ind., vol. 22, p. 122, 1888), and named from the Zangskar range 
(34° 0’ : 77° 20’). Sub-divided into the: 

(c) Chikkim 

(b) Supra-Kuling series 

(a) Kuling 
The oldest among the beds grouped together in this comprehen- 
sive system are of Upper Carboniferous age, while the Chikkim 
series is Cretaceous. The name has thus gone out of usage. 


(T.H. Hortan, 1926). 


ZEIDLABIA ZONE oc eis opal Saiga aA 8s ape Upper Jurassic 

(India). 

Name given by Ras Natu (Quart. Journ. Geol. Min. & Met. 
Soc. Ind., vol. 4, 1932) to Bed No. 7 of Chari group of the Juras- 
sics of Cutch. The name is after Zeillaria rostellata Kitchin, which 
is very abundant and exclusively characterises this bed. 


(M.S. Krisunan and K. Jacos). 
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ZEWAN Beds ............-++:> Middle and Upper Permian 
(India). 


Name employed by H.H. Gopwin-AusTEN (Quart. Journ. 
Geol. Soc., vol. 22, p. 33, 1866) for shales and limestones in 
Kashmir containing fossils regarded by T. Davinson (Quart. Journ. 
Geol. Soc., vol. 22, p. 39) as Carboniferous in age, and displayed 
typically in the Zewan (Ziawan) spur near Panduchak (34° TOM 
74° 55’) in the Vihi district of Kashmir, south-east of Srinagar. 
Sometimes spoken of also as the Barus beds from Gopwin-Aus- 
TEN’s description of the section near Barus on the right bank 
of the Jhelum river, under Wasterwan peak. The Zewan section 
has been described in detail by H. H. Haypen (Rec. Geol. Surv. 
Ind., vol. 36, p. 27, 1907) who found Gangamopteris in the shales 
underlying the Zewan beds conformably. For other localities 
with the same association of Lower Gondwana forms and marine 
fossils, cf. C. S. Mippiemiss, Rec. Geol. Surv. Ind., vol. 37, part 4 
and vol. 40, part 3. The fauna of the Zewan beds shows that 
they correspond to the Middle and Upper Productus Limestone 
of the Salt Range and to the Chitichun Limestone. See also 
Protoretepora beds. 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos). 


ZINDA PIR LIMESTONE AND SHALE 
(Pakistan). Paleocene-Lower Eocene 


Names originally given by K. L. BHota and Y. Nacappa of the 
Burma Oil Company to the shales and limestones overlying the 
Quartzose sandstones of the Cretaceous in the Zinda Pir area, 
Dera Ghazi Khan District, Punjab. Results of the investigation on 
the geology of the standard sections in Western Pakistan have 
subsequently been published by F. E. Eames (Quart. Journ. Geol. 
Soc., vol. 107, pt. 2, 1952). For earlier references having a bearing 
on the geology of these areas see W. T. BLanrorp, 1883, Mem. Geol. 
Surv. Ind., vol. 20, p. 1; T.D. La Toucue, 1892, Rec. Geol. Surv. 
Ind., vol. 26, p. 77; E. VREDENBURG, 1908, Rec. Geol. Surv. Ind., 
vol. 36, p. 171; Ibid., p. 241; W.L.F. NurTTALL, 1926, Rec. Geol. 
Surv. Ind., vol. 59, pp. 59, 115; E.S. Prnrotp, 1939, Rec. Geol. 
Surv. Ind., vol. 74, p. 189). 

The Zinda Pir shales « consist mainly of crumbling, calca- 
reous sandy shales varying from dark greenish grey to almost 
black in colour, and are sandier near the base. Subordinate sand- 
stone bands are either fine grained grey or greenish grey and 
glauconitic or medium grained and sometimes calcareous » (F. E. 
EaMES, op. cit., p. 165). They are exposed in two cliff sections 
in the Zinda Pir Gorge — a south bank section on the west flank 
where they are 330 feet thick and a east bank section on the 
east flank where they have a thickness of 217 feet. 

The Zinda Pir limestone has been divided into two parts — 
an upper part which is from 20-60 feet thick consisting of very 
hard brown foraminiferal limestone capped by an impersistant 
white weathering foraminiferal marl; a lower part which is essen- 
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tially a limestone group from 217 to 330 feet thick, and in which 
the following seven sub-groups have been recognised in it 
(F. E. Eames, loc. cit.). 


vii. White-weathering, highly calcareous shales of variable thick- 
ness. 

vi. Hard, massive light grey or white, brecciated and conglome- 
ratic limestone. 

v. Dark grey shales with concretionary or spheroidal wea- 
thering, represented in places by bedded limestone. 

iv. Hard, compact, grey or white limestone. 

iii. Unfossiliferous dark grey lithographic limestone with a few 
thin bands of calcareous shale. 

ii. Almost unfossiliferous, dark grey calcareous shale with 
spheroidal or concretionary weathering grading into the 
beds above. 

i. Fairly hard, brownish or ash-coloured sandy shales and with 
a limestone at the top and sometimes in the middle. 


The Zinda Pir shales are poor in mega-fossils but they 
contain micro-foraminifera and Ostracoda of Eocene age. A rich 
assemblage of larger foraminifera of Ranikot age has, however, 
been recorded from the lower part of the Zinda Pir limestone 
consisting of: Alveolina vredenburgi, Assilina dandotica, A. sub- 
spinosa, Lockhartia conditi var. roeae, L. haimei, Miscellanea mis- 
cella, M. stampi, Operculinoides nuttalli, O. thalicus, O. spin- 
densis, Orbitosiphon tibetica, and also the two species of algae 
Corallina grandis and Distichopla biserialis. 

The upper part of Zinda Pir limestone is considered to be 
of Laki age. The following species of foraminifera have been 
recorded. 

Assilina granulosa, A. leymeriei, Nummulites irregularis, 
N. subirregularis. 

(M. H. Kuan). 
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MKAUKTAUNG STAGE ............00..-. Lower Miocene 
(Burma). 


Term first applied by Stuart (Rec. Geol. Surv. Ind., vol. 38, 
1910) to beds in the Akauktaung hills of the Prome district which 
were considered to be part of the Irrawaddy System. Subsequent. 
authors have regarded them as the highest Pegus. F. NOETLING 
regarded these beds as about Burdigalian (Lower Hinglaj) in 
age. E. VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, 1921) corre- 
lates the Akauktaung Stage with the Talar Stage of the Makran 
series and assigns it a Pontian or Vindobonian age. G. de P. 
COTTER (Rec. Geol. Surv. Ind., vol. 54, 1922) groups this stage 
with the Pegu system. But this classification is not borne out 
by the work of the Burma Oil Company’s Geologists whose 
interpretation of the palaeontological evidence is considered to 
favour a Burdigalian age (Eames, Rec. Geol. Surv. Ind., vol. 81, 
pt. 2, p. 385, 1950). The beds are named after the Akauktaung 
hills (18°30 : 95°11’) in Henzada district. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


ARAKAN SYSTEM ................ Cretaceous (?) - Miocene 
(Burma). 


F. Noertitine (Rec. Geol. Surv. Ind., vol. 28, p. 62, 1895; 
Pal. Ind., N.S., vol. 1, p. 5, 1899-1900) used this term to include 
the Pegu, Nummulitic (Bassein) and Axial (Chin) formations in 
Burma. He concluded that the Chin series was probably not 
older than Cretaceous, and on that ground the Arakan System 
was believed to have ranged from the Cretaceous to Upper 
Miocene (loc. cit., p. 14). The Chin series (Axial group of W. 
THEOBALD) has since been found to include Triassic and Upper 
Cretaceous fossils, and is thus composite in character. The name 
Arakan system is now hardly of any stratigraphical value, and 
since the publication of NoeTLING’s papers, various stages of 
Eocene, Oligocene and Miocene have been more precisely distin- 
guished in Burma. 


(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


AXIAL SERIES .............- Precambrian (?) - Triassic (?) 
(Burma). 
Named by W. THEOBALD (Rec. Geol. Surv. Ind., vol. 4, D 33; 
1871) and described as a group of altered rocks constituting the 
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(Axial, continued) 


main Arakan Yoma. Afterwards divided into two, the name 
Axial being restricted to the older division thought to be Trias- 
sic, and the name Negrais being applied to the younger of 
possibly Cretaceous division, (Mem. Geol. Surv. Ind., vol. 10, 
p. 315, 1873). Although Triassic fossils occur in the Axials, (Rec. 
Geol. Surv. Ind., vol. 4, p. 39, 1871, and vol. 34, p. 134, 1906) 
the group of rocks is really composite. The coal seams of Hen- 
zada, formerly regarded as Eocene, have been shown to be of 
Mesozoic, possibly Jurassic age by the discovery of an ammonite 
in them by C. Breapon (Cotter: Mineral Deposits of Burma, 
Rangoon, 1924, p. 18). In Pakokku the Basal Eocene contains a 
Ranikot fauna, (Rec. Geol. Surv. Ind., vol. 56, p. 43, 1924) with 
a Cretaceous, apparently Danian, fauna beneath. Wether the 
Danian fauna is to be grouped with the Axials or the Eocene is 
uncertain. Cardita beaumonti d’Arch., a form characteristic of 
the Indian Danian, has been found at the junction of the Axials 
and Eocene in Thayetmyo, (Rec. Geol. Surv. Ind., vol. 35, p. 119, 
1907) in rocks attributed by THEOBALD to the Axials. From 
H. S. Bron’s unpublished notes, it appears that he regarded the 
Cardita beaumonti locality as referable to the Eocene group, in 
which case it seems possible that there is a break below the 
Danian in Burma separating, the Axials from the Eocene. 
F. NoETLING (Pal. Ind., New Ser., vol. 1, p. 5, 1899-1901) refers 
to these rocks as the Chin series. Perhaps, like the Siamese 
Triassic, the Axial group really represents a Mesozoic complex 
of rocks ranging from the Triassic to Cretaceous. It may be 
noted that ammonites of Gault and Cenomanian age have been 
found in rocks possibly referable to the Axials on the Arakan 
coast (Rec. Geol. Surv. Ind., vol. 59, p. 409, 1927). E. L. G. CLEGG 
(Rec. Geol. Surv. Ind., vol. 56, p. 40, 1924) considers that the 
Eocene rests with unconformity upon the Axials, the basal 
Eocene being conglomeratic. To him the term « Axial » meants the 
Hill-Rocks of BLaNnrorp, the original Axials of THEOBALD and 
the Chin Shales of Norttinc (Mem. Geol. Surv. Ind., vol. 72, 
pt. 2, p. 180, 1938). In his opinion the rocks of the Arakan Yoma 
are predominantly of Cretaceous age, and that no Triassic rocks 
have been proved to occur in them and the vulcanicity associa- 
ted with their intensive folding probably continued from late 
Cretaceous into early Eocene times (Mem. Geol. Surv. Ind., vol. 
74, pt. 1, p. 51, 1941). G. de P. COTTER concludes that the dis- 
tinction between the Negrais and the Axial rocks is very 
doubtful and both are complex groups comprising rocks of 
different ages and that the great bulk of the Axials may be pre- 
Cambrian or perhaps comparable in age to such groups as the 
Simla slates and the Jaunsar series. The few fossiliferous beds 
seen may represent in folds of rocks of later age, including 


Tati strata (Mem. Geol. Surv. Ind., vol. 72, pt. 1, pp. 26, 37, 
1938). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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B 


BAMPING-NANGSEWIK LIMESTONE ......... Palaeozoic 
(Burma). 


See: GREAT LIMESTONE ZONE. 


SUMMER IO TR ERERS EES foo coe ca cae chee ce cae ee ee Eocene 
(Burma). 


Name proposed by F. NoETLING (Pal. Ind., N.S., vol. 1, p. 5, 
1899-1901) for the Nummulitic rocks of Burma which were des- 
cribed by W. THErosaLp (Mem. Geol. Surv. Ind., vol. 10, p. 279, 
1873) under the latter name. Besides the Nummulites the occur- 
rence of Velates schmideliana indicates an Eocene age for these 
rocks. Later work by COTTER, VREDENBURG and others has per- 
mitted a more precise division of the Eocene in Burma. COTTER 
(Rec. Geol. Surv. Ind., vol. 54. pt. 1, p. 114, 1922) considered the 
Pondaung sandstones and the Yaw stage of both VREDENBURG’s 
and his classification as Upper Eocene and the equivalents of 
Kyet-u-bok and Velates beds. The Velates beds probably corres- 
pond to NoetTiine’s Bassein series which are characterised by 
Velates schmideliana. 


(T. H. HoLLaND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


BAWDWIN VOLCANIC STAGE .............. Silurian (?) 
(Burma). 


Originally called the Bawdwin grits and rhyolites by T. H. D. 
La ToucHe (Rec. Geol. Surv. Ind., vol. 37, map, pl., p. 23, 1909) 
but changed to the above in his Memoir on the Geology of the 
Northern: Shan States (Mem. Geol. Surv. Ind., vol. 39, p. 55, 
1913, et seq.). The series consists of rhyolitic flows and tuffs and 
has been extensively mineralised in the neighbourhood of 
Bawdwin (23°6’: 97°20’), the locality from which the name is 
derived. The beds are considered to form part of the Tawng 
peng system. The gradual and conformable passage from the 
lowest Naungkangyi beds (Ordovician) through the unfossilife- 
rous Pangyuns - when the latter are present - into the Bawdwin 
tuffs and rhyolites (J. Coccin Brown, Rec. Geol. Surv. Ind., vol. 
48, p. 146, 1917, and E.L.G. Crecc, Ibid., vol. 75 prof. paper, 
13, pp. 4-6, 1941) and the occurrence of rhyolites (believed to 
belong to the Bawdwin suite) interbedded with sediments con- 
taining Ordovician fossils (J. CoccIn Brown and V.P. SonpuI, 
Rec. Geol. Surv. Ind., vol. 67, pt. 2, p. 214, 1933) suggest that 
they form the oldest fossiliferous Palaeozoic sequence of Burma. 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


BAWZAING HORIZON ............sccceccvvces Ordovician 
(Burma). 


See: MAWSON SERIES. 


288 


BIYA LIMESTONE SERIES ............-- Precarboniferous 
(Burma). 


A series of limestones and schistose rocks occurring in the 
neighbourhood of Biya (19°22’ : 96°58’), in Karenni, and descri- 
bed by R. H. MiTcHELL, were grouped by G. V. Hopson under the 
above series (Mem. Geol. Surv. Ind., vol. 74, pt. 2, p. 140, 1941). 
R.H. MITCHELL regards these beds as older than the Mawchi 
series (q. v.). 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


CHAUNG-MAGYI SERIES .................. Precambrian 
(Burma). 


Name proposed by T. H.D. La ToucueE (Rec. Geol. Surv. Ind., 
vol. 35, p. 102, 1907; Ibid., vol. 37, p. 53, 1909; Mem. Geol. Surv. 
Ind., vol. 39, pt. 2, p. 47, 1913) from a river (22°17 : 96°15’) of 
that name in the Northern Shan States, for a series of unfossili- 
ferous red, purple and grey quartzites, slaty shales and felspathic 
grits, generally showing signs of alteration. The age is considered 
to be doubtfully Cambrian or pre-Cambrian, the rocks having 
suffered deformation and denudation before the deposition upon 
them of true Ordovician sediments. They are compared to the 
Shillong series on the one hand and to the Hu-t’o system of 
Northern Shan-si in China and also to the « Untersinische 
Schichten » in Shantung on the other. For the description of the 
series in the Bawdwin area, see J. CoccIN Brown, Rec. Geol. 
Surv. Ind., vol. 48, p. 137, 1917. The Chaung Magyis of Upper 
Burma were traced into Yunnan, where they are believed to be 
continuous, stratigraphically with Kao-liangs (Journ. Geol., vol. 
27, p. 209, 1919), which were regarded by J.W. GREGORY as 
corresponding to one of the later pre-Cambrian divisions, some- 
what earlier than Torridonian or Keweenawan (Phil. Trans., Ser. 
B., vol. 213, p. 219, 1925). The Chaung Magyis may thus cor- 
respond to the Animikian or some portion of the Indian Purana, 
a conclusion which is supported by the work in China (H.M. 


Mena, K. CHERN & T. Ho, Bull. Geol. Soc. China, vol. 16, p. 424, 
1937). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


CHIN SERIES 
(Burma). 


Name proposed by F. NorrTLING (Rec. Geol. Surv. Ind., vol. 
28, p. 62, 1895; Pal. Ind., N.S., vol. 1, p. 5, 1899-1901) for the 
formations known to W. THEOBALD as the Axial group (q.v.) in 
the Arakan Yoma. NOETLING considers these rocks to be Creta- 
ceous or Eocene in age and though in doubt about this asserts 


TO ON Re ne Cretaceous or Eocene 
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that they are certainly not Triassic. The series is named after 
the wild Chins who live in the Arakan hills. For discussion of 
the term see G. de P. COTTER, Rec. Geol. Surv. Ind., vol. 41, p. 
228, 1912. E. L. G. CLEGG considers that the term Axial is more 
satisfactory than Chin Shales for this series as many different 
types of rocks are included in it, and so far as is known, these 
rocks of doubtful age extend from the Andaman Islands through 
Cape Negrais to Assam (Mem. Geol. Surv. Ind., vol. 72, pt. 2, 
p. 180, 1938). 


See: AXIAL SERIES. 
(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


E 


ECHINOSPHAERITES LIMESTONE .......... Devonian (?) 
(Burma). 


Term used by F. NoETLING (Rec. Geol. Surv. Ind., vol. 23, 
p. 79, 1890) for his Pyintha limestone on account of the occur- 
rence of fossils identified as Echinosphaerites kingi. This is 
really a Camarocrinus allied to the Bohemian genus Lobolithus 
(La Toucne, Mem. Geol. Surv. Ind., vol. 39, p. 55, 1913 ; COWPER 
REED, Pal. Ind., N.S., vol. 2, Mem. 5, 1908). 


(T. H. HoLnanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


FOSSIL-WOOD SERIES ........... Pliocene-Quaternary (?) 

(Burma). 

Term originally suggested by W. THEOBALD (Rec. Geol. Surv. 
Ind., vol. 2, p. 79, 1869; Mem. Geol. Surv. Ind., vol. 10, p. 247, 
1873) for the sandstones of mainly freshwater origin in the 
Irrawaddy valley characterised by large quantities of silicified 
wood. NoETLinc (Rec. Geol. Surv. Ind., vol. 28, p. 151, 1895) re- 
placed the term «< Fossil-Wood Group» by «Irrawaddy Series » 
to denote fresh water beds above the marine post-Eocene in the 
Yenangyaung and Yenangyat areas. Subsequent authors have 
followed this practice. Since fossilwood, although characteristic 
of Pliocene beds in Lower Burma (where W. THEOBALD’s work 
was done), is found in Upper Burma in many horizons both in 
the Irrawaddy Series and the Pegu series, the term « Fossil- 
Wood Group» is hardly suitable to designate the fresh water 
beds above the Pegus. It was probably mainly this consideration 
which influenced later geologists to discard THEOBALD’s term in 
favour of that adopted by Noetiinc (Correr, Mem. Geol. Surv. 
Ind., vol. 72, pt. 1, p. 72, 1938). 

(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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GOEKTEIK SERIES re T E oes ee ean orate Rhaetic 
(Burma). 


Name applied by P.N. Darra (Directors General Report 
Geol. Surv. Ind., p. 118, 1899-1900) to some shales 2 miles north 
of the village of Gokteik (22° 20’: 96° 55’) in the Northern Shan 
States. Some arthropod remains found in these beds were taken 
to indicate a Mesozoic age. The name has been dropped, as 
T.H. D. La ToucHe (Mem. Geol. Surv. Ind., vol. 39, p. 287, 1913) 
considers the beds to be part of the Napeng or Rhaetic stage. 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


GREAT LIMESTONE ZONE ..... ri. Gow. Grete we Palaeozoic 
(Burma). 


Name used by C.S. Mmptemiss (Directors General Report 
Geol. Surv. Ind., p. 130, 1899-1900) for a great spread of li- 
mestones in the Southern Shan States. His Pyinyaung limestone, 
Thamakan limestone and the Taunggyi-Hopong-Htamsang li- 
mestone are now known to be the same as the Plateau Limestone 
of the Northern Shan States (q.v.). His Heho limestone and the 
Loi Sampu limestone are now known to be Lower Palaeozoic, 
while the age of the Bamping-Nangsewik limestone is not yet 
certainly determined. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


HEHO LIMESTONE 
(Burma). 


See: GREAT LIMESTONE ZONE. 


Se StS SCR, CERO O: mite Lower Palaeozoic 


HILL ROCKS 
(Burma). 


See: AXIAL SERIES. 


ite ee ee ee Mesozoic (?) 


HKUMA SERIES 
(Burma). 


H. L. CHHIBBER has divided the Tertiary rocks of the Myit- 
kyina district (Rec. Geol. Surv. Ind., vol. 63, p. 100, 1930) into 
three divisions of which Hkuma Series forms the lowest group 
exposed along the Shadu, Tagam, Hkuma and Hkada streams. 
Sandstones with occasional interbedded layers of shales or argil- 
laceous sandstones are predominant. These sandstones and shales 
contain well-preserved fossil leaves. Heavy mineral assemblages 


elie, E AEE HO ROR E cee: Ar S Nummulitic 
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of these rocks correspond with those of the Barail Series (Eoce- 
SR haar of Assam (Rec. Geol. Surv. Ind., vol. 66, pt. 1, p. 
, 1932). 


(T. H. HoLianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


Bete We SERIES ......5.... 000 Jurassic and (?) Cretaceous 

(Burma). 

Name used by P.N. Darra (Director’s General Report Geol. 
Surv. Ind., p. 118, 1899-1900) for shales and purple sandstones, 
< well exposed on the railway cutting 2 miles east of Thibaw » 
(Hsipaw) the capital of one of the Northern Shan States 
(22°37’ : 97°21’). They were not found to be fossiliferous, but 
were regarded as younger than the Kyinsi (Kyaukkyan) beds. 
The same series of beds has been referred to by T.H.D. La 
ToucHEe under the Namyau beds (Mem. Geol. Surv. Ind., vol. 39, 
p. 305, 1913). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


Wi IVAW ING GBEDS fennt Osis. a). 2b Cake n ie Ordovician 
(Burma). 


See: NAUNGKANGYI SERIES. 


PtH REIDY OBRIES ose cas cs cus es cg ann Pliocene 
(Burma). 


First designated by F. NoETLING as Irrawaddy System (Rec. 
Geol. Surv. Ind., vol. 28, p. 76, 1895) including a series of beds 
overlying the Pegu Series at Yenangyaung in Upper Burma. 
This he regarded as equivalent to W. THEOBALD’s Fossil-wood 
series in Lower Burma. Later WALKER and others confirmed this 
correlation, but the transition from the marine Pegus to fresh- 
water Irrawaddy appears to have taken place at an earlier epoch 
in North Burma than in South (COTTER, Journ. Asiat. Soc. Beng., 
New Series, vol. 14, p. 609, 1918). The basal bed of this series is 
a red earth or red conglomerate. Near Mezali the ferruginous 
conglomerates attain 4,000 feet thickness and abound in large 
trunks of fossil-wood. Aceratherium lydekkeri (Pilgrim), Hippa- 
rion punjabiense identical with H. antilopium (Bull. Amer. Mus. 
Nat. Hist., vol. 74, 1938, Trans. Amer. Phil. Soc., N.S., vol. 26, 
pp. 129-132, 1935) and Pachyportax latidens var. dhokpathanensis 
(Bull. Amer. Mus. Nat. Hist., vol. 72, 1937) which occur in the 
beds are typical of the Middle Siwalik which PILGRM regarded 
as Dhok Pathan Stage. The base of the Irrawaddys in Chindwin 
are older than those of Yenangyaung. The Upper Irrawaddy beds 
which are the main formations consist of soft fawn sandstones 
and buff silts, but the uppermost beds seen at places are conglo- 
merates and gritty sandstones with quartzite pebbles. False 
bedding and banding with ferruginous conglomerates are typi- 
cal. Stegodon clifti, (PmcRm™, Bull. Amer. Mus. Nat. Hist., vol. 
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74, p. 409, 1938) and Hypselephas hysudricus (Falc. and Caut.) 
are described from the so called Upper Irrawaddy beds near 
Than-udaw (CoLBERT, Bull. Amer. Mus. Nat. Hist., vol. 74, p. 416, 
1938). Fragments of Rhinoceros and Stegodon teeth from near 
Tingyokpin in Pakokku (Mem. Geol. Surv. Ind., vol. 72, p. 106, 
1938) appear to be of Pliocene age and equivalent to Tatrot 
Stage. A. E. Day (Trans. Min. and Geol. Inst. Ind., vol. 27, p. 25; 
1932) finds an altogether new Proboscid fauna of which not a 
single species could be equated with any Indian form. Inverte- 
brate fossils include casts of Batissa (Rec. Geol. Surv. Ind., vol. 
66, p. 104, 1932). Silicified fossil wood occurs in Shwebo (Rec. 
Geol. Surv. Ind., vol. 67, p. 48, 1933). Some of the fossil plant 
impressions on shales, obtained by L. A.N. IYER in the Shwebo 
district near Taungu (23°8’:95°8’) resemble Phyllites kamru- 
pensis from the Tertiary coal measures of Assam (Rec. Geol. 
Surv. Ind., vol. 65, p. 23, 1931). None of the fresh water beds 
mapped in Irrawaddy Series are in COTTER’s (Mem. Geol. Surv. 
Ind., vol. 72, pt. 1, p. 104, 1938) opinion, likely to prove older 
than Vindobonian, but it is quite possible as has indeed been 
suggested by STUART that the Akauktaung stage of Henzada is 
contemporaneous with the oldest of the Irrawaddy beds. It may 
be concluded that the bulk of the Irrawaddy’s are Pliocene. 


(T. H. Hortan, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


KALAW RED BEDS. 00 ANTIO rA TU DONN Rhaetic 
(Burma). 


See: RED SANDSTONES OF KALAW. 


KAMA CLAYS 
(Burma). 


Fossiliferous blue shales and sandstones recognised by W. 
THEOBALD (Rec. Geol. Surv. Ind., vol. 2, 1869; Mem. Geol. Surv. 
Ind., vol. 10, 1873) as belonging to the Pegu System, named from 
the town of Kama (19°0’:95°11’) on the Irrawaddy river. 
M. Stuart (Rec. Geol. Surv. Ind., vol. 38, 1910) regards these as 
Helvetian - Tortonian above, and Burdigalian below. E. VRE- 
DENBURG (Rec. Geol. Surv. Ind., vol. 51, 1921) correlates the Kama 
clays approximately with Lower Gaj (Aquitanian) of Western 
India. The latter view is in approximate agreement with the 
Burma Oil Company’s, although a different stage name is 
adopted. E. L.G. Crece (Mem. Geol. Surv. Ind., vol. 72, pt. 2, 
1938) regarded the Kama clays as equivalent to the Pyawbwe 
clays, but unfortunately attributed to them a fauna collected by 
Seruu Rama Rau (Rec. Geol. Surv. Ind., vol. 53, 1922) from 
higher horizons. (Eames, Rec. Geol. Surv. Ind., vol. 81, pt. 2, 
p. 385, 1950). 


(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 
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KAMAWKALA LIMESTONE .................0...0. Triassic 
(Burma). 


Name given by G. de P. Correr (see Director’s Annual Report, 
Rec. Geol. Surv. Ind., vol. 54, p. 55, 1922) to a series of Triassic 
limestones found on the border of Siam and Burma in the 
Amherst district. The limestones were afterwards described by 
COTTER in detail, (Rec. Geol. Surv. Ind., vol. 55, pp. 280-281, 
1924). The organic remains were examined by J.W. GREGORY, 
J. WER, F. Trautu, and J. Pra (Rec. Geol. Surv. Ind., vol. 63, 
pp. 168-181, 1930) who regard the age as Upper Triassic. The 
following species have been recognised: Stylina sp., Stylephyl- 
lopsis thaungyinensis, Centastraea cotteri, Choristoceras sp., 
Rhynchonella bambanagensis, Holosporella siamensis. This li- 
mestone may be homotaxial with the Terebratula limestone of 
Hoang Mai (Indochina) (See Bull. Service Geol. Indochine, vol. 
16, fasc. 2, D: 181). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PEINIMUINGYON SHALES coerceri enri teeuees Oligocene 
(Burma). 


Local name used by C. Porro (Rec. Geol. Surv. Ind., vol. 45, 
p. 249, 1915) for a division of the section near Ngahlaingdwin, 
Minbu district, and named from the village Kinmungyon (20° 42’: 
94°20’). Believed to be the equivalent of the Padaung shales and 
regarded by G. de P. CoTTER (Rec. Geol. Surv. Ind., vol. 45, p. 
269, 1915) as Nari, possibly Chattian in age. The Padaungs 
themselves are probably the equivalents of the Upper Sitsayan 
shales (COTTER, Rec. Geol. Surv. Ind., vol. 41, p. 224, 1912, and 
vol. 54, p. 115, 1922; VREDENBURG, Rec. Geol. Surv. Ind., vol. 51, 
p. 240, 1921). 


(T.H. Hotuanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


SU BELA BEDS ek cee Oe Sale hE a Permian (?) 
(Burma). 


Name given by R. H. MrtTcHeE tt to a distinctive suite of rocks 
consisting of rather soft shaly or marly beds with very little 
sandy material and a few thin beds of dark blue limestone found 
in a long shallow valley running south-east of Kubetaw 
(19°30 :96°7’) and this name has been used for a village near 
the site Thandehku as mapped (G. V. Hosson, Mem. Geol. Surv. 
Ind., vol. 74, pt. 2, p. 121, 1941). 

These beds overlie the Plateau Limestone and have been 
questionably placed with the Yinyaw beds of Permian age in 
the table of formations, though there is no definite evidence 
of the age of these unfossiliferous beds. 


(T.H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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KYAUKKOK SANDSTONES ...........--+---- Burdigalian 
(Burma). 


LEPPER (Proc. World. Petr. Congr., pt. 1, 1933) classifies these 
as forming a remarkably persistent group of yellowish-brown 
massive sandstones, often revealing spheroidal concretions on 
weathering, with subordinate grey and blue sandy shales. This 
stage is found in the western outcrops and elsewhere from Lat. 
18°30’ to at least 21930’, but north of 20°45’ fossils are rare. This 
formation includes the Prome sandstones of THEOBALD, (Mem. 
Geol. Surv. Ind., vol. 10, pt. 2, 1873) and part of the highest 
Pegus with a rich molluscan fauna with a large proportion of 
gastropods. Many of the Kyaukkok species (especially lamelli- 
branchs) are not found below this stage. The characteristic 
species abundant in this or the overlying stage are the gastropod 
Conus (Leptoconus) bonneti and the lamellibranchs Arcopsis 
bataviana, Loxocardium minbuense and Trachycardium proto- 
rugosum (Eames, Rec. Geol. Surv. Ind., vol. 81, pt. 2, 1950). These 
indicate a Middle Miocene (Burdigalian) age (LEPPER, Proc. 
World. Petr. Congr., pt. 1, 1933). 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


KYAUKKYAN SERIES 
(Burma). 


This name is used by P.N. Darra (Director’s General Report 
Geol. Surv. Ind., p. 118, 1899-1900), for some fossiliferous shales 
and limestones exposed in a railway cutting near Kyaukkyan 
(22°18’ : 96°46’) in the Northern Shan States. The fossils were 
regarded as Devonian. In a footnote (loc. cit., p. 120) the age is 
considered to be Mesozoic — a view which subsequently proved 
correct, as this series is equivalent to the Napeng beds. The 
name has now been discarded. 


(T. H. HoLtann, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


KYAWKTAP GRAPTOLITE BED 
(Burma). 


EEEN E E E ieee Silurian 


V.P. SonDHI found bleached shales containing Monograptus 
fimbriatus Nich., near the junction of the Permo-Carboniferous 
limestones and the Orthoceras beds just to the east of Kyawktap 
(20°5 : 96°46’) in Southern Shan States (Rec. Geol. Surv. Ind., 
vol. 67, pt. 2, pp. 216-217, 1933). This horizon has been corre- 


lated tentatively along with the Tawng-Bat graptolite-bearing 
horizon, as Valentian. 


(T. H. HorLann, 1926; M. S. KRISHNAN and K. Jacos, 1955). 
KYET-U-BOK BEDS ai... ints ae Wie Upper Eocene 
(Burma). 


DALTON (Q.J.G.S., vol. 64, p. 612, 1908) found a bed of very 
shelly impure nummulitic limestone which is identical with that 
described by THEOBALD as marking the top of the Eocene in 
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Lower Burma with Nummulites beaumonti, Operculina canali- 
fera, etc. CoTTER (Rec. Geol. Surv. Ind., vol. 41, p. 226, 1912) 
originally correlated the Kyet-u-bok beds with the Velates bed, 
but the dissimilarity of the fauna coupled with the presence of 
Orthophragmina omphalus and a large Campanile suggest a mid 
Miocene affinity. Stamp (Geol. Mag., vol. 59, p. 494, 1922) regards 
this bed as forming the base of the Pegu System. Nummulites 
yawensis formerly was described as N. cf. beaumonti. His view 
of basal Pegu age for the Kyet-u-bok bed has not been fully 
accepted. E. L. G. CLEGG, after mapping south Minbu, proves that 
Kyet-u-bok bed is high up in the Eocene and probably at the 
top of the Yaw stage (Rec. Geol. Surv. Ind., vol. 41, p. 221, 1912). 
Probably a wider range must be admitted for such species as 
Orthophragmina omphalus (Mem. Geol. Surv. Ind., vol. 72, pt. 2, 
p. 210, 1938). G. de P. COTTER (ibid., pt. 1, p. 70) states that 
Nummulites yawensis is possibly present and the fauna must þe 
correlated with that of the Yaw stage of Pakokku. 


(T. H. HoLLAnND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


RANSE a LN T D E N E A A E E N E S T Rhaetic 
(Burma). 


Name used by T. H.D. La Toucme (Directors General Re- 
port, Geol. Surv. Ind., p. 114, 1899-1900), for shales and concre- 
tionary limestones lying below the Namyau (Hsipaw) beds. They 
were regarded at first as Upper Palaeozoic, but were later found 
to be Jurassic in age. They are equivalent to the Napeng beds 
(q. v.). Kyinsi (22°34 : 97°14’) is a village in the Northern Shan 
States. 


(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


LAUNGSHE SHALES ............ Upper Cretaceous-Eocene 
(Burma). 


Name given by G. de P. COTTER to a thick group of shales 
lying below the Tilin sandstones in Pakokku district (Rec. Geol. 
Surv. Ind., vol. 45, p. 270, 1915) from the village of Laungshe 
 (21°2’ : 94°3’) where the shales are well exposed. The basal beds 
of Laungshe shales contain, near Shwekondaing north of Tilin 
in Pakokku district, a distinct Upper Ranikot fauna Strepsidura 
indica, Lyria cossmanni, Athleta noetlingi etc. (Rec. Geol. Surv. 
Ind., vol. 56, p. 43, 1924). 180 feet below this is a horizon with 
Orbitoides apiculata, Cinulia sp. and Roudairia sp. 

The lower fossil bed Orbitoides apiculata is an Upper Cre- 
taceous horizon and equivalent to the Cardita beaumonti beds 
of Sind. (COTTER, Mem. Geol. Surv. Ind., vol. 72, p. 40, 1938). 
The section at Yeshin also shows the close connection of this 
Cretaceous horizon with the Lower Eocene, which may perhaps 
recall the beds of Sind with the Ranikot stage above. It affords 
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evidence that this Cretaceous horizon lies not in the Axials but 
in the succession of shales and subordinate sandstones imme- 
diately above them, the bulk of which is Eocene (Mem. Geol. 
Surv. Ind., vol. 72, 1938). The upper part of the Laungshes is 
formed of thinly laminated coloured shales with intercalations of 
thin sandstones. Nummulites atacicus in these rocks indicates 
Laki Eocene age (Rec. Geol. Surv. Ind., vol. 41, p. 322, 1921). At 
Swelegyin near Laungshe and at Paunggyi in the Minbu district, 
the base of this series is conglomerate and has been separately 
mapped as the Paunggyi or Swelegyin conglomerates (q. v.). In 
the Minbu and Thayetmyo districts, E. L. Ctece (Rec. Geol. Surv. 
Ind., vol. 56, p. 40, 1924) found it impossible to map the Laungshe 
series as a separate unit. This was due to the lateral change of 
facies, whereby the Tilin sandstones had become shaly; thus the 
Laungshe shales, the shales representing the Tilin sandstones of 
Pakokku and the Tabyin clays which are in Pakokku above 
Tilin sandstones had all to be grouped into one unit. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


EOIANSSERIES  o..civeeies cenir de © ta eae nee Jurassic 

(Burma). 

The Loian Coalfield near Kalaw was described by G. de P. 
COTTER (Confidential Report, 1922) who found Jurassic plants 
associated with the coal (Rec. Geol. Surv. Ind., vol. 55, p. 282, 
1924). The age was regarded as Jurassic from the presence of 
the following plants : Cladophlebis denticulata, Gingkoites 
digitata, Pagiophyllum divaricatum, Brachyphyllum expansum, 
Podozamites distans. The Coniferales have been examined by 
B. Saunt (Pal. Ind., New Ser., vol. 11, pt. 1, pp. 22-29, 1928) 
who also regards the age as Jurassic. A specimen of fossil coni- 
ferous wood from Loian beds has been named as Mesembrioxy- 
lon shanense by B. Saunt (Rec. Geol. Surv. Ind., vol. 71, pt. 4, 
pp. 380-388, 1937). Its occurrence does not contradict a Jurassic 
age suggested for these beds. The term Loian series was first 
used by C.S. Fox (Mem. Geol. Surv. Ind., vol. 58, p. 145, 1931). 
It consists of sandstones and shales with occasional coal-seams, 


and was included by C.S. Mmptemiss in his Purple Sandstone 
Zone (q. v.). 


(T. H. HoLiann, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


LOI SAMPU LIMESTONE ................ Lower Paleozoic 
(Burma). 


See: GREAT LIMESTONE ZONE. 


LOIKAW BEDS 
(Burma). 


Deep red mudstones on the west slopes of a hill in Loikaw 
(19°40 : 97°13’) in Karenni State, described by V.P. SONDHI 
(unpublished report «Geological note on the feasibility of a 


IREAS Dro oae ee een Silurian 
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tube-well for Water-supply of Loikaw, Karenni») were consi- 
dered by G. V. Hosson (Mem. Geol. Surv. Ind., vol. 74, pt. 2, 
p. 127, 1941) under the head «Loikaw beds». Well preserved 
Silurian fossils occur in these beds as also in the limestones and 
calcareous mudstones in the Balu chaung bed. The Loikaw beds 
are unconformably overlain by the Upper Plateau limestone 
which has yielded Permo-Carboniferous fossils. 


(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


i e e ott -.°2' GU LKKs Shek iste. eohadd E E Albian 
(Burma). 


Name given by W. THEOBALD (Mem. Geol. Surv. Ind., vol. 10, 

p. 311, 1873) to beds in the Sandoway district on the west of 

the Arakan Yoma, which yielded a single specimen of the Upper 

Gault ammonite Inflaticeras. The name is derived from Mai 
village (19°20 : 94°13’). 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MENAN? BEDS ia) cak sy aaa | BG eS AE Silurian 

(Burma). 

Some beds of obscure stratigraphical position, a mile and a 
quarter north of the village Manaw (22°37’:97°4/30’) from 
where T. H.D. La ToucuHe collected a rich assemblage of fossils, 
in a pinkish, rather coarse grained sandstone, intercalated with 
somewhat shaly, purple and red sandstone (Mem. Geol. Surv. 
Ind., vol. 39, pt. 2, p. 143, 1913). The stratigraphical position of 
the beds appears a little below that of Konghsa beds and the 
fauna is distinctly Wenlock in character. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MANDALAY LIMESTONE ........... Permo-Carboniferous 

(Burma). 

Name instituted by F. NorTLING (Rec. Geol. Surv. Ind., vol. 
24, p. 104, 1891) for a series of unfossiliferous limestones occurring 
near Mandalay (21°59’:96°8’). They were considered by P.N. 
Darra (Directors General Report, Geol. Surv. Ind., 1899-1900) 
as probably the same as his Tonbo limestone. T. H. D. La TOUCHE 
(Mem. Geol. Surv. Ind., vol. 39, p. 7, 1913) showed that this was 
a mixed group, and the name was consequently discarded. 


(T.H. Houtianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MARTABAN GRITS ....... eee ceses sese ess Permo-Jurassic 
(Burma). 
P.N. Darra mapped a series of sandstones and shales which, 
near Martaban, yielded fragmentary fossils remains, casts of what 
appear to be Orbiculoidea and wings of insects probably belon- 
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ging to a Palaeozoic representative of Orthoptera. Though the 
evidence is insufficient to indicate the age of the shales, he pro- 
visionally concluded that the shales and sandstones of the 
Thaton district probably belong to the Moulmein group of 
T. OLDHAM and are referable to the Carboniferous (Rec. Geol. 
Surv. Ind., vol. 40, pp. 107-108, 1910). J. W. Grecory (Geol. Mag., 
vol. 60, p. 153, 1923) describes the occurrence of black shale or 
mudstone interbedded with quartzitic grit. He states that the 
Martaban grits are definitely of Permian age but in J. COGGIN 
Brown’s opinion they might equally well be Triassic. His view 
is that the beds belong to a series of Permian or Permo-Triassic 
sandstones and shales which will eventually be found to overlie 
the sandstones of the Moulmein system (Rec. Geol. Surv. Ind., 
vol: 60; pt.1, p--83, 1927). 


(T.H. HoLLanD, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


MARTABAN SYSTEM a e a e ae Precambrian 
(Burma). 


W. THEOBALD (Mem. Geol. Surv. Ind., vol. 10, p- 328, 1873) 
gave this name to the schists and granites to the east of the 
Sittang valley in Lower Burma and in the Martaban province 
now known as Tenasserim. The granites and gneisses of Tenas- 
serim probably fall into two groups, namely post-Triassic and 
pre-Carboniferous (see E. L.G. CLEGG, Rec. Geol. Surv. Ind., 
vol. 60, p. 292, 1927, where the granites and gneisses of Salween 
to the north of Tenasserim are discussed) (G. de P. COTTER, 
Rec. Geol. Surv. Ind., vol. 55, p. 276, 1924). A granite-gneiss 
regarded by J. W. GREGORY (Geol. Mag., vol. 60, p. 154, 1923) as 
Archaean is found in the Dawna range in the east of Amherst 
district. The schists of Salween are correlated with the Chaung 
Magyi series (q. v.) by E. L. G. CLEGG. 


(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


MAW GRAVELS 
(Burma). 


Name given by G. de P. CoTTER (Rec. Geol. Surv. Ind., vol. 
47, p. 32, 1916 and vol. 56, p. 41, 1924) to the rocks in the Maw 
valley near Tilin (21°41/45” : 94°60) where they were first dis- 
covered as gravels and red earth beds with a few specimens of 
fossil-wood. They rest unconformably upon the Cretaceous basal 
beds of the Laungshes. The Maws vary from gravels and sands 
to red earth. Vertebrate fossils recorded from Ondaw (21°48/30” : 
95°8’40’) include Rhinoceros sp. cf. sivalensis and Mastodon 
hasnoti with remains of crocodile and these seem to point to a 
Middle Siwalik and very probably Dhok Pathan age. The other 
fauna Diceratherium naricum, Aceratherium perimense, Tetra- 
belodon falconeri, Hemimeryx blanfordi, Anthracotherium silis- 
trense, Dinotherium pentapotamiae and others however, would 
seem to equate with those of the Lower Manchar or Kamlial 


eae rte ee oe oe Miocene 
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stage and the Bugti beds. It is hardly possible to be precise 
about age, but it may be Helvetian or even as old as Burdiga- 
lian. The Lower Maw beds correspond with the freshwater 
Pegus above the median red bed, i.e., with the Upper Pegus, 
and perhaps the Upper beds of the Maw correspond with the 
basal Irrawaddy beds. There is no Tatrot age fauna in the Maws 
and it may be regarded as certain that the great bulk of the 
Irrawaddy beds is of later age than the Maws (COTTER, Mem. 
Geol. Surv. Ind., vol. 72, pt. 1, p. 106, 1938). 


(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


WEAN GUE ORES © oc 0 oo e aroo T cele oe Carboniferous (?) 
(Burma). 


Provisional name given by G. V. Hopson (Mem. Geol. Surv. 
Ind., vol. 74, pt. 2, p. 127, 1941) to a series of fine grained sedi- 
mentary rocks, comprising clay slates, very fine sandstones and 
grits, calcareous mudstones and limestones, occurring in the 
Mawzone area of Bawlake, pending a possible correlation with 
the Mergui series (Trans. Min. Geol. Met. Inst. Ind. vol. 36, pt. 1, 
pp. 40-41, 1940). G. V. Hosson considers that the Mawchi series 
are the local representatives of the Mergui series and that the 
Mergui, Mawchi and Chaung Magyi series may all be homota- 
xial equivalents of one another (Mem. Geol. Surv. Ind., vol. 74, 
pt. 2, p. 134, 1941). E. L. G. Curce’s considered opini-n is that 
the rocks of the Mawchi series will prove to be a composite series 
of Carboniferous and later age and that their correlation will 
eventually be established with rocks of the Mergui series in 
Tenasserim but not with La ToucHr’s Chaung Magyi series of 
the Northern Shan States (Mem. Geol. Surv. Ind., vol. 74, pt. 2, 
Introduction, p. 15, 1941). 


(T. H. HOLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PELE VY SONGS EGER MESS. mandana a Stelouene tel scrabble Ordovician 
(Burma). 


Name given by J. Coccin Brown (Rec. Geol. Surv. Ind., 
vol. 65, p. 413, 1931) to a series of homogeneous light bluish grey, 
or brown, hard, compact, calcite veined, finely crystalline li- 
mestones near Mawson, (96°46 : 20°58’) in the Southern Shan 
States. They contain Orthis sp. aff. testudinaria, Lophospira sp., 
and an asaphid trilobite, and are in the opinion of F. R. C. REED, 
of Ordovician age. The fossils from near Bawzaing (20°57’: 
96°51’) have been described by F.R.C. Reep (Rec. Geol. Surv. 
Ind., vol. 66, pp. 181-190, 1932; Pal. Ind., N.S., vol. 21, Mem. 3, 
pp. 64-77, 1936) and on the whole, the affinities of the fossils 
indicate a Middle or Upper Ordovician age; but J. CoccIn BROWN 
suggested that the Bawzaing horizon may be only a localised 
facies of restricted development due to special bionomical con- 
ditions of limited extent. On the stratigraphical grounds the beds 
near Namnoi were placed by J. CocciIn Brown and V.P. SONDHI 
in the Upper Ordovician (Rec. Geol. Surv. Ind., vol. 67, pt. 2, p. 
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226, 1933), but F. R. C. Reep regards the Namnoi occurrence as 
belonging to a lower rather than to a higher part of the Ordovi- 
cian (Pal. Ind., N.S., vol. 21, Mem. 3, p. 125, 1936). The Mawson 
series may eventually prove to be either the equivalent in part 
of the Pindaya formation or a facietal variant of the Upper 
Naungkangyis (E.H. Pascor, Man. Geol. Ind. Burma, 3rd Ed., 
in the Press.). 


(T.H. Hortan, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MAYMYO- LIMESTONE .. ocana ieas aa pees Devonian 
(Burma). 


Sandy limestones, forming the main mass of the Northern 
Shan States plateau and well exposed near the hill station of 
Maymyo (22°1’:96°30’). Fossils found by T.H.D. La TOUCHE 
(Directors General Report for 1899-1900, p. 84), indicated a 
Devonian or uppermost Silurian age. The name was instituted 
by Darra (Directors General Report, Geol. Surv. Ind., p. 177, 
1899-1900), and has since been discarded in favour of Plateau 
Limestone (q. v.). 


(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


MEPALE OIL: SHALES o. Yanai ickik t ieee erneere Neogene 
(Burma). 


See: TENDAU SERIES. 


MERGO SERIES- Tao an x ciara aaa Ra Pre-Carboniferous 
(Burma). 


Name given by T. OLDHAM (Sel. Rec. Govt. Ind., vol. 10, p. 32, 
1856) to an unfossiliferous formation occurring stratigraphically 
below the Moulmein series, which includes limestones that are 
known to be Carboniferous in age. Other than the fact that the 
Mergui series is pre-Carboniferous, nothing precise is known of 
its age, and it may correspond with the Dharwar or other older 
systems of the Peninsula. J. Coccın Brown and A.M. HERON 
(Mem. Geol. Surv. Ind., vol. 44, pt. 2, p. 178, 1923) have added 
details regarding the lithological and structural features of the 
Mergui series, which is described as « essentially a formation of 
hardened and crushed shales and agglomerates, with greatly 
subordinate quartzites, limestones and conglomerates, and is 
characterised by monotonous uniformity of type over great areas 
and over immense thicknesses of strata». G. V. Hopson suggests 
that the Chaung Magyis may be the non-calcareous facies of the 
Merguis (Trans. Min. Geol. Met. Inst. Ind., vol. 36, pt. 1, p. 65, 
1940). J. B. SCRIVENOR is not completely satisfied with the claim 
that there is an unconformity between the Moulmein limestone 
and the Merguis. He suggests that the Merguis may correspond 
either to the Trias of Malaysia or to the sediments at the base 
of the Carboniferous so clearly exposed in the Langkawi Islands 
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and Perlis; of the two he prefers the latter since the Merguis 
contain no beds of chert (The Geology of Malaya, Introduction, 
1931). Mergui (12°11’: 98°38’) is the headquarters town of a 
district in the Tenasserim division. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacoes, 1955). 


MIGTAUNGYI STAGE L. N T A .... Burdigalien 
(Burma). 


See: PYALO STAGE. 


MOGAUNG SANDS m.. n a DUT n Lower Miocene 
(Burma). 


Name used by W. THEOBALD (Mem. Geol. Surv. Ind., vol. 10, 
p. 260, 1873) for a varied assemblage of beds of sand and shale 
with silicified wood and mammalian bones and appearing to 
pass downward into beds containing marine shells and corals. 
THEOBALD seems to have considered these beds as the lower part 
of the Fossil-Wood group or Irrawaddy series and to partake to 
some extent of the general character of the upper beds. The 
lower part of this division was correlated by M. Stuart (Rec. 
Geol. Surv. Ind., vol. 38, p. 267, 1909) with part of his Marine 
Irrawaddys or Akauktaung stage (q.v.). Afterwards STUART 
(Rec. Geol. Surv. Ind., vol. 41, p. 242, 1912) suggested that the 
Marine Irrawaddys being more closely connected with the Pegu 
system, the boundary between the two systems might be more 
conveniently drawn at the base of the freshwater Irrawaddy 
beds. The Irrawaddy beds were divided into an upper fresh 
water and a lower marine deposits (see G. de P. CoTTER, Rec. 
Geol. Surv. Ind., vol. 54, pt. 1, p. 104). The latter consist of 
THEOBALD’s Mogaung sands of Allanmyo and his Turritella sands 
of the Pani valley S.W. of Padaukpin. STUART revised these 
terms and adopted a classification (Rec. Geol. Surv. Ind., vol. 41, 
p. 240, 1912) where the Akauktaung beds form the uppermost 
of the Pegu series. These are equated with Lower Marine Mo- 
gaung sands of THEOBALD. 


(T.H. Hotuanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MOGOK GNEISS (Series) eson ns disyeis opis «eis, eass Archaean 

(Burma). 

Name proposed by T. H. D. La Toucue (Mem. Geol. Surv. Ind., 
vol. 39, p. 33, 1913) for a series of gneisses with bands of crys- 
talline limestone and lenticular beds of graphite at Mogok in the 
Ruby Mines district of Burma. These rocks were first described 
by C. BARRINGTON Brown and J.W. Jupp (Phil. Trans. Royal 
Soc., vol. 187 A, p. 151, 1895). A more detailed description by 
J. Coccın Brown and A. K. BANERJI is given in Rec. Geol. Surv. 
Ind., vol. 65, p. 80, 1931. These rocks are compared to the 
Archaeans of the Eastern Ghats of India. The prevailing types 
are syenites, calciphyres, calc-granulites, pyroxene-scapolite- 
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gneiss, garnet-graphite-sillimanite granulite (see Khondalite for 
comparison), peridotite, pyroxene-hornblende rock and garnet- 
biotite-cordierite-gneiss. L.A.N. Iver finds it appropriate to 
include all the rocks originally described by T. H.D. La TOUCHE, 
under the term « Mogok Series » while the term « Mogok Gneiss » 
may be restricted to the para-gneisses and the Unclassified Crys- 
tallines (Mem. Geol. Surv. Ind., vol. 82, p. 15, 1953) and he 
favours an Archaean age for these rocks (p. 79), though E. L.G. 
CLEGG concludes (with unsatisfactory evidence) that the autoch- 
thonous rocks of the Mogok series may include metamorphic 
derivatives of any stratigraphical horizon from Chaung Magyis 
to the Cretaceous (Rec. Geol. Surv. Ind., vol. 71, pt. 4, pp. 350- 
359, 1937). 


(T. E. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MONG LONG MICA SCHISTS .............. Precambrian 
(Burma). 


Name used by T.H.D. La ToucHe (Mem. Geol. Surv. Ind., 
vol. 39, p. 46, 1913) for a series of schists in the Northern Shan 
States developed to the south of the Mogok gneissic area occu- 
pying the valley of the Nampai, in which is situated Mong Long 
(22° 47’; 96° 40’) the capital of the sub-state of that name. The 
chief rock is an ordinary biotite schist. It is the lowest division 
of the Tawng-peng system (q. v.). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MOULMEIN SYSTEM 
(Burma). 


Name applied by T. OLDHAM (Sel. Rec. Govt. Ind., vol. 10, 
p. 33, 1856) to the reddish sandstones, marls, and associated 
massive limestones conspicuously developed in the neighbour- 
hood of Moulmein (16°30’ : 97938’). W. THrospatp (Mem. Geol. 
Surv. Ind., vol. 10, p. 326, 1873) regards the system as Carboni- 
ferous and notes the occurrence of fossils from the hill range 
near Pa-an north of Moulmein. The fossiliferous locality was 
rediscovered by F.W. WALKER (Rec. Geol. Surv. Ind., vol. 54, 
p. 54, 1922), who found Productus sp. in the massive limestone. 
In the limestones opposite Martaban Railway Station J. W. GRE- 
GORY (Ibid., p. 343) found two species of Palaeanodonta which 
characterise the Upper Permian of Russia. At Tharabwin in the 
Mergui district, P. N. Bose discovered in Moulmein Limestone, 
fossils which were identified by F. NorrLING (Rec. Geol. Surv. 
Ind., vol. 26, p. 96, 1893) as Lonsdaleia sp., Lithostrotion sp., 
Schwagerina oldhami and Productus sp. indicating a Permo-Car- 
boniferous age . The Moulmein Limestone is described in detail 
by S. SerHu Rama Rau (Mem. Geol. Surv. Ind., vol. 55, p. 16, 
1930) who shows that it is Permo-Carboniferous, and older than 
the Red Sandstones, which are attributed to the Jurassic by him, 
following G. de P. COTTER, who mapped similar Red Sandstones 


woh «eee ase Permo-Carboniferous 
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` in the east of Amherst district (Rec. Geol. Surv. Ind., vol. 55, 
| p. 282, 1924), and regarded them as homotaxial with the Red 
Sandstones of Kalaw. These last have turned out to be a compo- 
site group, in part Jurassic with Jurassic plants, and in part 
upper Cretaceous with Ariyalur ammonites (Rec. Geol. Surv. Ind., 
vol. 63, p. 182, 1930). The age of the Red Sandstones of Mergui 
| is therefore, doubtful, but is probably not older than Jurassic. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


MARENG BEDST oaan <iais (ace BS ene! ae OS. eek S. Rhaetic 
(Burma). 


Name given to highly fossiliferous beds consisting of 
_ yellow or purple clays, grey shales, dark blue compact lime- 
stones and grey argillaceous limestones, after the village of that 
name in Northern Shan States (Directors’s General Report, Rec. 
Geol. Surv. Ind., vol. 65, pt. 1, p. 87, 1931). The fauna indicates 
affinities with the Napeng fauna though on the whole distinct 
| from it and the beds are definitely of Rhaetic age. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


RIEL PES ES Es ES. os a St eas a aer lee aoa Carboniferous (?) 
(Burma). 


Name given to a zone of rocks near Namhpe (19° 10’; 97° 14’) 
village which is characterised by a large number of intercalated 
) limestones and of a general calcareous character over wide 
Í bands interspersed with belts of non-calcareous sediments (G. V. 
| Hosson, Mem. Geol. Surv. Ind., vol. 74, pt. 2, p. 133, 1941). The 
beds are in all probability only a more calcareous facies of the 
Mawchi series (q. v.). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


BTA tistM BEDS ol eee ee cece eens tenes Silurian 
(Burma). 


Name used by T.H.D. La ToucHe (Rec. Geol. Surv. Ind., 
vol. 37, p. 53, 1908) for a series occurring in the gorge of the 
I Namhsim river (22° 37”: 97° 7’) in the Northern Shan States. 
Í| Later work (Mem. Geol. Surv. Ind., vol. 39) proved the existence 
{ of two divisions viz: (2) Upper Namhsim or Konghsa marls, 
with Phacops shanensis, Encrinurus konghsaensis, Atrypa reti- 
cularis, Orthis rustica, O. biloba, etc. ; (1) Lower Namhsim Sand- 
stones, with Calymene blumenbachi, Phacops longicaudatus, Lin- 
gula crumena, etc. The fauna, which has been described by 
| F.R.C. Reep (Pal. Ind., new ser., vol. 2, mem. 3, 1906), indicates 
an age mainly Wenlock, but with admixture of Upper Llandovery 
and Ludlow types. 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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NAMTING “SERIES O iao eena a sce eis SERA AAA Miocene 
(Burma).. 


Name given by CHIBBER to the Upper Tertiary rocks in NW 
Myitkynia between Namting (25° 38’: 96° 27’) and Lonkin (25° 39’: 
96° 22’) which have yielded heavy mineral residues similar to 
those found in the Tipams of Assam and may be approximately 
of the same age. They contain fossil wood (Rec. Geol. Surv. Ind., 
vol. 66, p. 88, 1932). These rocks which in places are almost 
vertical and probably attain a considerable thickness, consist of 
sandstones, shales and conglomerates with bands of finely jointed 
Carbonaceous limestone and some coal and lignite (Rec. Geol. 
Surv. Ind., vol. 62, p. 109, 1929). Organic remains consist of small 
trunks of dicotyledons and palm wood, identified as Tetraanthera 
hwekonsis Schuster (Rec. Geol. Surv. Ind., vol. 36, p. 258, 1907). 
The rocks show the presence of Globigerinidae south-west of 
Namting. The strata in general show considerable faulting and 
are effected by intrusions. (Pascor, Man. Geol. Ind., edit. 3, in the 
press). 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


NAMYAU BEDS ............... Jurassic and (?) Cretaceous 
(Burma). 


Red and purple sandstones, shales and limestones, so named 
by T.H.D. La Toucue (General Report of the Director, Geol. 
Surv. Ind., vol. 85, 1899-1900), from the Namyau valley (22° 51’; 
97° 39’) Northern Shan States. The same beds were called by 
P. N. Darra (ibid., p. 118) the Thibaw (Hsipaw) series. The sand- 
stones are unfossiliferous, but the beds below the sandstones are 
interstratified with limestones, which have yielded Terebratula 
spp. and Rhynchonella spp.; these have been described by S.S. 
Buckman (Pal. Ind., new ser., vol. 3, n° 2, p. 240, 1917) who 
regards the age as Bathonian. La ToucHE (Mem. Geol. Surv. Ind., 
vol. 39, p. 306, 1913) regards the Purple Sandstone zone of C.S. 
MipDLEMIss (see General Report of Director, Geol. Surv. Ind., 
vol. 143, 1899-1900), of the Southern Shan States equivalent of 
the Northern Shan States Namyau series. C.S. Fox (Rec. Geol. 
Surv. Ind., vol. 63, p. 184, 1930) records the presence of Turrilites 
sp. and Baculites vagina in the Purple Sandstone beds of Kalaw, 
thus proving that the Kalaw beds are upper Cretaceous. (See 
Purple Sandstone zone). Previously G. de P. COTTER had found 
fossil plants indicating a Jurassic age (Rec. Geol. Surv. Ind., 
vol. 55, p. 34, 1924) in the sandstones at Loian near Kalaw. 
C.S. Fox therefore suggests that both the Purple sandstones 
(Southern Shan States) of MippLemis and the Namyau beds are 
composite with Jurassic beds below and Cretaceous beds above, 
and with a stratigraphical break in the middle, perhaps equi- 
valent to the Cenomanian stratigraphical gap which characterises 
north-western India. The Rhynchonellids collected at Loi Lem 
(a locality which yielded no Terebratulids) indicate, in M.R. 
SAHNI’s view, an age near the Bradfordian, but the Terebratulids 
from Hsai Hkao appear to indicate a Cornbrash date and it is 
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suggested that separate horizons may be represented at the two 
places (Director’s General Report, Rec. Geol. Surv. Ind., vol. 65, 
pt. 1, p. 88, 1931). F. R. C. Reep described numerous lamellibranchs 
from two separate calcareous horizons in North Hsenwi. The 
fauna suggests a Cornbrash rather than a Callovian or Lower 
Oxfordian age for one horizon and a Bathonian age for the other 
(Ann. and Mag. Nat. Hist., ser. 10, vol. 18, n° 103, pp. 1-28, 1936). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


SU PENG fee ROSAS. ors SxS CE AIO). 2. EK ARENT RUA we Rhaetic 

(Burma). 

Name used by T.H.D. La ToucHe (Mem. Geol. Surv. Ind., 
vol. 39, p. 284, 1913) for the Rhaetic beds developed capriciously 
in patches at widely separated points over the Northern Shan 
States. The beds consist principally of yellow, or variegated 
highly argillaceous shales or indurated clays. Occasionally they 
are impregnated with calcarcous matter and pass into clunchy, 
sandy marls or tough argillaceous thin-bedded limestones. The 
fossils have been described by M. Heatey (Pal. Ind., N.S., vol. 2, 
mem. 4, 1908) whose determination of their Rhaetic age sets at 
rest all the discussions caused by the survival of one or two 
Palaeozoic forms. The principal fossils are Pteria contorta, Gram- 
matodon lycetti, Gervillia praecursor, Burmesia la touchei, with 
Myophoria, Pecten, Palaeoneilo, Modiolopsis and Conocardium. 
Only three species are identical with European forms. Napeng 
(22° 29’; 97° 8’) is the name of a small village, 9 miles east of 
Pyaung-gaung Railway station. 

(T. H. Hotuanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


go ner U.S a ae Pe Mio-Pliocene 
(Burma). 


Name given by H.C. Gupta (Rec. Geol. Surv. Ind., vol. 62, 
p. 105, 1930) to a series of soft highly coloured clays, argilla- 
ceous sandstones and sandstones from the village of Natma 
(22° 38’; 94° 32’) in Lower Chindwin district, Upper Burma. They 
contain chelonian remains, viviparid shells, and some unidentified 
mammalian bones, and are regarded as intervening between the 
Pegu series (q. v.) and the Irrawaddy series (q. v.). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


NAUNGKANGYI SERIES .................... Ordovician 

(Burma). 

Name given by T.D.H. La Toucne (General Report of Di- 
rector, Geol. Surv. Ind., vol. 83, 1899-1900) to a series of Ordo- 
vician beds in the Northern Shan States at Naungkangyi (22° 4’; 
96° 30’). Subsequently La ToucHE divided the Naungkangyis into 
an upper and lower division as follows (see Mem. Geol. Surv. Ind., 
vol. 39, p. 67, 1913) : 

(2) Upper Naungkangyis, mainly argillaceous shales and 
claystones often lithomargic and of varying colour, usually inten- 
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sely crushed and with distorted fossils. This description applies 
mainly to the beds west of Lashio, but those to the east are 
mainly purple claystones and are known as the Hwe-Mawvng beds. 
The fauna includes Favosites sp., Orthis flabellelum, Rafines- 
quina sp., Encrinurus sp., Calymene birmanica, Asaphus sp., Illa- 
enus sp., etc. 

(1) Lower Naungkangyis, yellow and buff sandy marls with 
lenticular bands of crystalline limestone. They contain a rich 
cystid fauna (Heliocrinus spp., Caryocrinus spp.) as well as Orthis 
calligramma, Calymene birmanica, etc. The fauna of the Naung- 
kangyis has been described by F.R.C. Reep (Pal. Ind., N.S., 
vol. 2, Mem. 3, 1903; Ibid., vol. 21, mem. 3, 1936). The faunas 
were originally considered to indicate a Lower Ordovician age, 
though some authorities would prefer to place the Lower Naung- 
kangyis in the early Middle (Llandeilo) and the Upper Naung- 
kangyis in the earliest Upper Ordovician (Lower Caradoc) (A. W. 
GRABAU, Stratigraphy of China, vol. 1, p. 52, 1924). 


(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


NEGRAIS FORMATION Fy chistes ca ee ees Pre-Eocene 
(Burma). 


Originally distinguished by W. THEOBALD as a series of beds 
stretching northward from Cape Negrais along the Arakan range 
and coast and regarded as probably embracing the beds of the 
Nummulitic group. No fossil evidence being obtainable, THEOBALD 
(Mem. Geol. Surv. Ind., vol. 10, 299, 1873) proposed to retain 
the term with a somewhat extended application, making it 
embrace all the rocks met with in the above district older than 
the Nummulitic, and newer than the Triassic (Axials). The rocks 
are mainly hardened and contorted sandstones, and shales seamed 
with quartz and calcite veins, with occasional limestones. The 
degree of alternation is irregular and capricious and their dis- 
tinction from the fossiliferous Cretaceous and Nummulitic rocks 
may be a matter of secondary alteration. G. de P. COTTER consi- 
ders the Negrais group in all probability a composite one of 
several ages, and not necessarily Cretaceous but older than 
Eocene, in spite of the Vicarya-like shell, as they appear to 
underlie the Eocene all along the Southern Arakan Yoma. He 
also concludes that the distinction between the Negrais and 
Axial rocks is very doubtful and both are complex groups com- 
prising rocks of different ages (Mem. Geol. Surv. Ind., vol. 72, 
pt. 1, pp. 22-26, 1938). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
NGA-THA-MU BEDS ........................ Nummulitic 
(Burma). 


Described by W. THEOBALD (Mem. Geol. Surv. Ind., vol. 10, 
p. 277, 1873) as occurring on the Koranji Island and the adjoining 
portion of the Arakan coast near Nga-tha-mu (16° 30’; 93° 49’). 
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The rocks are buff coloured calcareous sandstones with fossils 
including Echinolampas, Arca, Cardium, etc. Subsequently P.N. 
Darra found on the Arakan coast beds with Echinolampas jac- 
quemonti, and Nummulites niasi, perhaps of Gaj age (Rec. Geol. 
Surv. Ind., vol. 35, p. 48, 1907). Similar beds occur in the An- 
daman Islands (Mem. Geol. Surv. Ind., vol. 35, pt. 4, 1911). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


NGWETAUNG SANDSTONES .......... Lower Ordovician 

(Burma). 

Name given by T.H.D. La ToucHe (Mem. Geol. Surv. Ind., 
vol. 39, p. 66, 1913) to a series of fine-grained brown sandstones 
sometimes calcareous with occasional bands of limestone, and 
fragments of Orthis and crinoids stems. The name is derived 
from Ngwetaung (21°59’; 96°20’) due east of Mandalay. From 
the stratigraphical position of these sandstones underlying the 
Naungkangyi series (q.v.) they are regarded as lower Ordovi- 
cian. 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955) 


RCH ESACSS EsER Eas! ONIO I hk ee SFI PS. Miocene 

(Burma). 

The Lower Tertiary rocks in the Hukawng Valley are over- 
lain by a sandstone formation named the Noije series by H. L. 
CHIBBER (Rec. Geol. Surv. Ind., vol. 65, pt. 1, p. 77, 1931), from 
Noije Bum, A 1574. They are the apparent equivalents of the 
Tipam series of the Digboi neighbourhood in Assam. They consist 
of reddish, soft, weathered, coarse sandstones. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


NVAUNGBAW. BEDS honie oie ace Sheed einer Upper Ordovician 

(Burma). 

Name given by T.H.D. La Toucme (General Report of Di- 
rector, Geol. Surv. Ind., vol. 82, 1899-1900), to red or chocolate 
brown limestones underlying the Plateau Limestone (q.v.) near 
Nyaungbaw rest house on the cart road from Mandalay to May- 
myo, and containing the problematical fossil Camerocrinus asia- 
ticus, as well as Orthis irravadica, Lingula quadrata and Plec- 
tambonites repanda (see Pal. Ind., new ser., vol. 2, mem. n° 3, 
1906, and Rec. Geol. Surv. Ind., vol. 43, p. 335, 1913). The age 
is regarded as Upper Ordovician by F. R. C. REED. 

(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


oO 


OBOGON ALTERNATIONS .................. Burdigalian 
(Burma). 
These form a dominantly arenaceous group of rapidly alter- 
nating thin bands of sands, sandy shale or clay. Conglomerates 
and purple shales are developed north of lat. 20° 15’ (LEPPER, 


308 
(Obogon, continued) 


Proc. World. Petr. Congr., vol. 1, 1933). The Obogons are formed 
only when the erosion associated with the Irrawaddy- Pegu 
unconformity has been comparatively small. Fossils are few and 
most of the Kyaukkok genera are present. A large proportion 
of the species found here are comparatively long range forms 
found also in the lower horizons. A large number of gastropods 
recorded by VREDENBURG which are regarded as Obogons, have 
much in common with the fauna of the Kyaukkok sandstones. 
Only a few rare species are restricted to the Obogon alternations; 
there are however many forms with the range Pyawbwe-Kyauk- 
kok and Kyaukkok-Obogon and these relationships provide a 
means of distinguishing not only the Obogons but also the two 
other Miocene subdivisions. According to Burmah Oil Co.’s geo- 
logists the distinction between one stage and the other is gene- 
rally based partly on the occurrence of individual species many 
of which have not been described but are denoted in the Com- 
pany’s records (Eames, Rec. Geol. Surv. Ind., vol. 81, p. 384, 1950). 
Marine fossils found in the south of lat. 20° 15’ are indicative 
of an Upper Miocene (Helvetian-Tortonian) age. This stage is 
missing to the north owing to the pre-Irrawaddian unconformity. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. JaAcos, 1955). 


OKHMINTAUNG SANDSTONES 


gy RS Sie Upper Oligocene 
(Burma). 


This group of sandstones overlies the Padaung stage, accor- 
ding to B.O.C. geologist’s classification and as published by LEPPER 
(Proc. World. Petr. Congr., vol. 1, 1933). This formation varies 
very greatly in thickness and is often locally absent swelling out 
to thousands of feet a few miles away. The rocks consist of mas- 
sive argillaceous or conglomeratic sandstones and grits and thin 
grey clays north of lat. 21° 30’. There is evidence of overlap by 
the Pyawbwe clay and there is a well defined palaeontological 
break between the latter formation and the Okhmintaungs. These 
features, combined with the evidence from exposures further 
east, reveal the presence of an important unconformity in the 
upper most part of the Oligocene in Burma. There is no sharp 
discordance of dip and strike at the break. The fauna here is 
believed to be of Chattian age. Fossils are locally numerous 
and the general aspect of the fauna is not greatly different from 
that of the Padaung Stage, the division being based essentially 


on the change of lithology (Eames, Rec. Geol. Surv. Ind., vol. 81, 
pt. 2, 1950). 


(T. H. HoLianp, 1926; M.S. KRISHNAN and K. Jacop, 1955). 


ORTHOCERAS BEDS OF MAWSON 


a ester Lo iluri 
ren). wer Silurian 


Beds containing Orthoceras sp., and crinoid stems, and under- 


lying the Plateau limestone, (q.v.) near Mawson (96°46’: 20°58’ 
in the Southern Shan States, so named by J. re BROWN ie 
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Geol. Surv. Ind., vol. 65, p. 413, 1931) who does not regard the 
scanty fossil evidence sufficient to correlate them with the Ny- 
aungbaw limestone of the Northern Shan States (q.v.). They 
are hard, flaggy, pink, purple, or reddish argillaceous limestones 
and calcareous shales. If it is correctly assumed that the Ortho- 
ceras beds overlie the Mawson beds (q.v.) and the graptolite 
beds of Kyawktap and Tawng-bat are of Lower Silurian age, it 
appears possible that the Orthoceras beds belong to the same age 
(J. CoccIn Brown and V.P. Sonpur, Rec. Geol. Surv. Ind., 
vol. 67, pt. 2, pp. 220-221, 1933). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


P 
PADAUKPIN LIMESTONE ...............ceec0; Devonian 
(Burma). 
See: PLATEAU LIMESTONE. 
Pe ED CLIN Gee STAGE asc core ih Se aioe) etas na lessee Oligocene 


(Burma). 


« Padaung Clays » was the name given by G. de P. COTTER 
(Rec. Geol. Surv. Ind., vol. 41, p. 222, 1912 and vol. 44, p. 165, 1914) 
to a subdivision of the Pegu series. In south Minbu, the type 
area of the Padaung clay, Tritonidea martiniana, Conus proto- 
furvus and other species of gastropods are found in conjunction 
with Lepidocyclina theobaldi and a Schizaster allied to S. balu- 
chistanensis (VREDENBURG, Rec. Geol. Surv. Ind., vol. 51, p. 259, 
1920). COTTER correlated the Padaung stage with the Upper Nari 
of India, but VREDENBURG has correlated the overlying Singu 
stage with the Upper Nari and places the Padaung stage imme- 
diately below. This view was later accepted by COTTER. VREDEN- 
BURG identified Surcula feddeni, Turris humilis, Conus ineditus, 
Athleta jacobsi, etc. as clearly Oligocene and occurring in the 
Padaung Stage (COTTER, Mem. Geol. Surv. Ind., vol. 72, 1938). 
This stage consists mainly of bluish grey shales with thin arena- 
ceous bands. The upper part of the group contains numerous 
fossiliferous bands including locally a thin foraminiferal lime- 
stone. When traced northwards the clays get replaced by inter- 
bedded sandstones. Characteristic Middle Oligocene fauna persists 
up to lat. 21° 30’. Fauna characteristic of this stage as well as 
the overlying Okhmintaungs are Cymatium (Ranularia) dubium, 
Cypreeglobina oppenheimi, Genota irravadica, etc., and several 
new forms of which a species of the lamellibranch Pitar, is the 
most common, are restricted to the Pondaung Stage (EAMES, 
Rec. Geol. Surv. Ind., vol. 81, pt. 2, 1950). 


(T. H. Hottanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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PANGHSA-PYE GRAPTOLITE BAND ..........-- Silurian 
(Burma). 


Name applied by T. H.B. La Toucne (Rec. Geol. Surv. Ind., 
vol. 37, p. 54, 1908; Mem. Geol. Surv. Ind., vol. 39, p. 125, 1913), 
after the village of Panghsapye (22° 42’; 97° 16’) 8 miles north- 
west of Hsipaw, to a white shale band in the Northern Shan 
States occurring immediately above the Naungkangyi beds, and 
containing Diplograptus vesiculosus, Climacograptus medius, Mo- 
nograptus tenuis, Rastrites peregrinus, Phacops sp., Orthis sp. 
The age is regarded as Llandovery, and the bed is taken as the 
base of the Northern Shan States Gothlandian (Silurian sensu 
stricto). 


(T.H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PANGYUN BEDS .......... Cambrian or Lower Ordovician 
(Burma). 


Named by J. Coccin Brown (Rec. Geol. Surv. Ind., vol. 48, 
p. 146, 1917) from the Nam Pangyun valley in which they are 
well exposed near Bawdwin in Upper Burma (about 23° 6’; 
97° 18’). The beds lie conformably between the Lower Naung- 
kangyi series and the Bawdwin volcanic series below. Unfossi- 
liferous, but age probably Lower Ordovician or Cambrian. Pre- 
viously recognised as distinct by J. M. MacLaren and provision- 
ally distinguished as the Banyan beds. 


(T. H. Hotuanp, 1926; M.S. KRISHNAN and K. JaAcos, 1955). 


PAUNGGYI OR SWELEGYIN CONGLOMERATES. 

(Burma). Danian-Palaeocene 

A series of beds consisting mainly of grits and conglomerates, 
at the base of the Eocene of Burma but themselves are: possibly 
of Thanetian to Danian age. This zone is characteristically dis- 
played at Paunggyi (20° 2’; 94° 29’) near Ngape, Minbu district 
(G. de P. COTTER,- Rec. Geol. Surv. Ind., vol. 45, 1915) and at 
Swelegyin in south-west Pakokku (G. de P. COTTER, Mem. Geol. 
Surv. Ind., vol. 72, p. 42, 1938). The conglomerates at Swelegyin 
have yielded small nummulites and specimens of Discocyclina, 
The probable age of these conglomerates is Paleocene. A yet 
lower zone is indicated at Yeshin where Paleocene beds pass down 
into the uppermost cretaceous or Danian with Cardita beaumonti. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PEGU SYSTEM 
(Burma). 


Name given by THEOBALD (Rec. Geol. Surv. Ind., vol. 2, p. 80, 
1869 and Mem. Geol. Surv. Ind., vol. 10, p. 268, 1873) to the beds 
of Oligocene and Miocene age which overlie the Eocene rocks 
of Burma and underlie the Irrawaddy series. The classification 
of the Pegus has been considered by L.D. Sramp (Journ. Inst. 
Petr. Techn., vol. 13, p. 35, 1927) and G. W. LEPPER (Proc. World 
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Petr. Congr., vol. 1, p. 16, 1933). A summary of the earlier 
opinions is given by Hortan (Rec. Geol. Surv. Ind., vol. 51, pt. 1, 
1926) and CHHIBBER (Geology of Burma, 1934) gives the different 
conflicting opinions of later years. The subsequent memoirs of 
G. de P. Correr and E. L. Crece (Mem. Geol. Surv. Ind., vol. 72, 
pts. 1 & 2, 1938) have cleared the uncertainities but difficulties 
still remain from some differing usages of stage names. 

The Pegu system is divided into an upper and a lower parts 
by an important unconformity which roughly approximates Mio- 
cene-Oligocene boundary. This division of the Pegus and the 
further subdivisions into three stages in each part was first 
described by G. W. LEPPER (Proc. World Petr. Congr., vol. 1, p. 16, 
1933). His paper is based on the work done by the geologists 
of the Burma Oil Company. Later work by Eames and his col- 
leagues has shown very little modification in the 1933 scheme 
of classification (Rec. Geol. Surv. Ind., vol. 81, pt. 2, p. 377, 1950). 
The more recent classification of the Pegus is based primarily on 
the exposures in the « Wesiern Outcrops» west of Minbu as 
established by the Burma Oil Company’s investigations and may 
be provisionally adopted for the Pegu System. 

East of the long synclinal basin which flanks the « Western 
Outcrops » numerous inliers of the Pegus emerge from beneath 
the Irrawaddy rocks. Most of these rocks were mapped before 
the more intensive examination of the «Western Outcrops » 
was carried out, but studies of some of the more important inliers 
have been made to enable the correlation with the standard 
succession of the « Western Outcrops» to be verified (LEPPER, 
Proc. World. Petr. Congr., vol. 1, 1933). 

The sub-divisions of the Pegu system are as follows: 


Miocene 


6. Obogon Alterna- 

LIONS T a on Arenaceous group of alternating sand 
and sandy shale or clay. Fauna similar 
to stage below with large number of 
gastropods. 


5. Kyaukkok sand- 

Stones Om ae 1026 Yellowish brown massive sandstones rich 
in molluscan fauna with a large pro- 
portion of gastropods. Conus fonneti, 
Arcopsis bataviana, etc. 


4. Pyawbwe stage Pyawbewe clays. Grey to blue sandy 
clays with gastropod Calliostoma sin- 
guense; Lamellibranchs Gari aff. kingi, 
Septifer aff. nicobaricus and a new 
species of Pitar (Hysteroconcha). 

Pyawbewe sandstones. Contain Miocene 
lamellibranchs, Anadara peethensis, Do- 
sinia protojuvenilis, Indoplacuna bir- 
manica, Paphia protolitara and Timo- 
clea spp. 


əl2 
(Pegu, continued) 


Unconformity 
Oligocene. 
3. Okmintaung : f 
sandstones ...... Massive sandstones, argillaceous grits and 


conglomeratic sandstones. Fauna same 
as in stage below. 


2. Padaung Stage .. Mainly bluish grey shales with arena- 
ceous bands. Fauna abundant Cyma- 
tium (Ranularia) dubium, Cyproeglo- 
bina oppenheimi, Genota irravadica, 
etc. 


1. Shwezetaw Stage. Essentially sandstones with scanty fauna 
of Sannoisian, Lower Oligocene age. 

Globularia (Ampullinopsis) birmanica. 

(T.H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jacos, 1955). - 


PINDA YA; BEDS ceive nn eA r Eels iene ainl ane: Rake ate Silurian 
(Burma). 


Name given by J. Coccin Brown (Rec. Geol. Surv. Ind., 
vol. 65, p. 410, 1931) to a series of slates, calcareous shales, argil- 
laceous .limestones and limestones, sparsely fossiliferous, and 
underlying the Plateau Limestone (q.v.) in the Southern Shan 
States, in the Pindaya range, (96°38 : 20°55’). They are in J. 
CoccIN Brown’s opinion of the same age as the lower Naung- 
kangyi beds (q.v.) of the Northern Shan States. The Pindaya 
fauna has been described by F. R.C. Reen (Pal. Ind., N.S., Mem. 
3, 1936) and his opinion points to the Upper rather than the 
Middle division of the Ordovician system. Several species which 
are identical or closely allied to Burmeses Ordovician forms 
have been recognised in south Korea by T. KosayasHi, and 
while the lower of two Korean horizons (Chikunsan beds), 
believed to be of upper Llandeilian age, has more in common 
with the Naungkangyi faunas of the Northern Shan States, the 
higher horizon (Tsuibon beds) of lower Caradoc age, has so- 
mewhat closer affinities with the Pindaya beds of the Southern 
Shan States (Journ. Fac. Sci. Imp. Univ. Tokyo, Sect. 2, vol. 3, 
pt. 8, pp. 329-519, 1934). It is suggestive from the above that the 
Pindaya fauna in aggregate is younger than the Naungkangyi 
SaN (E. H. Pascoe, Man. Geol. Ind. Burma, 3rd Ed., in the 
press). 


(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


PLATEAU GRAVELS 
(Burma). 


Term used by F. NorTLING (Mem. Geol. Surv. Ind., vol. 27, 
p. 100, 1897) for one of the divisions of his Diluvium in Upper 
Burma. The beds consist of pebbles of various sizes set in a deep- 
red ferruginous sand. E.H. Pascoe (Mem. Geol. Surv. Ind., vol. 
40, p. 49, 1912) in his account of these deposits says that the 
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pebbles are derived from the Irrawaddian conglomerates. Broken 
bones have been found in the beds. Traced laterally this gravel 


| passes into the Plateau red earth, a name used by Pascoe (op. 
cit., p. 50). Pascoe (Man. Geol. of India, edit. 3, in the press) is 
of the opinion that probably the vertebrate fauna collected by 
_ Barnum Brown from the so called Upper Irrawaddy beds near 
_Thaundaw and along the Chindwin river, is referable to the 


Plateau gravels. 
(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PLATEAU LIMESTONE ........... Devonian and Permian 
(Burma). 


Name given by T.H.D. La Toucue (Rec. Geol. Surv. Ind., 
vol. 37, p. 54, 1908) to a limestone forming the Plateau country 
of the Shan States, and with representatives in Tenasserim, 
Karenni, and Salween districts. La ToucHe (Mem. Geol. Surv. 
Ind., vol. 39, pp. 186, 187, 1913) divides this system into two: 

(2) Upper Plateau Limestone, usually dark grey or black, 
and often foetid with Fusulina elongata, Spirifer fasciger, Spiri- 
ferina, cristata, Spirigera royssii, Hustedia remota, Productus 
abichi, P. cora, etc. which in the opinion of C. DIENER (Pal. 
Ind., New Ser., vol. 3, Mem. 4, 1911) indicate an age correspon- 
ding to the Upper and Middle Productus Limestone of the Salt 
Range. It is noteworthy that no fossils of definitely carbonife- 
rous age have been found, and the fossil horizons of the group 
appear to be referable entirely to the Permian. 

(1) Lower Plateau Limestone (Devonian). Finely crystalline 
dolomites and dolomitic limestones, usually crushed, with traces 
of fossils. At Padaukpin (22°6’ : 96°39’30’) F.R.C. Rrep (Pal. 
Ind., New Ser., vol. 2, Mem. 5, 1908) described a fauna of Eife- 
lian age from a collection made by T.H.D. La Toucne. This 
fauna includes Calceola sandalina, Favosites goldfussi, Hexacri- 
nus spp., Chonetes minuta, Orthis striatula, Pentamerus brevi- 
rostris, Rhynchonella cuboides, Atrypa reticularis, Euomphalus 
radiatus, Phacops latifrons. Subsequently in 1927, F. R.C. REED 
and P. LEICESTER, while searching for T.H.D. La TOUCHE’Ss 
original locality at Padaukpin, failed to rediscover it owing to 
the dense forest, but discovered another fossil locality 3 miles 
S.S.E. of Padaukpin, from which F. R. C. Reep described a fauna 
of Upper Devonian age (Rec. Geol. Surv. Ind., vol. 62, p. 229, 
1929) with Phillipsastraea spp., Douvillina imitatrix, Orthothetes 
umbraculum, etc. This bed is regarded by F. R.C. REED as Upper 
Devonian owing to the complete absence of the typical Eifelian 
forms which occur in the lower horizon. The Wetwin Shales 
(q. v.) are also included in this division; these last contain a 
peculiar fauna in which lamellibranchs preponderate; this fauna 
cannot be easily compared with the Eifelian fauna of Padauk- 
pin, but in the opinion of T. H.D. La Toucue (op. cit., p. 254) 
and of F. R.C. Reep (op. cit., p. 183) the difference is due to 
bionomical surroundings rather than to a marked difference in 
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age. The Plateau Limestones in general is sparsely fossiliferous, 
and it has not been as yet found possible to separate the Devo- 
nian section from the Anthracolithic section in the field, nor to 
work out the various stages, nor to discover whether the 
absence of Carboniferous fossils indicates a stratigraphical gap 
or is due to the absence of recognisable fossils in the limestone. 
Upper Carboniferous fossils are recorded by F. NOETLING from 
Tharabwin in Tenasserim (Rec. Geol. Surv. Ind., vol. 26, pp. 96- 
100) including Schwagerina oldhami. F.R.C. Reen mentions si- 
milar carboniferous fossils from Lower Siam (Geol. Mag., vol. 
57, pp. 113, 172). A new fauna discovered by M.R. Sauni at Na 
Hkyam in North Hsenwi consisting largely of ammonites and 
gastropods from argillaceous limestones and shale, interbedded 
with the «older» dolomites, while including various upper 
Productus Limestone forms, contains, in addition, genera which 
have hitherto been recorded only from Otoceras beds (Lower 
Trias) (Rec. Geol. Surv. Ind., vol. 66, pt. 1, pp. 97-98, 1932). The 
possibility, therefore, that some of the so-called older brecciated 
dolomites are of Permo-Carboniferous or even of Lower Mesozoic 
age and in the latter case later in time than the ones which 
have hitherto been described as «younger», is suggested (J. 
CoacIN Brown and V.P. Sonput, Rec. Geol. Surv. Ind., vol. 67, 
pt. 2, p. 211, 1933). See also Moulmein system. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PLATEAU RED EARTH 25.6% aae a a *.. Pliocene 
(Burma). 


See: PLATEAU GRAVELS. 


PONDAUNG SANDSTONES 
(Burma). 


The name first adopted by G. de P. Correr (Rec. Geol. Surv. 
Ind., vol. 44, p. 164, 1914) to designate the sandstone formation 
lying between the Yaw shales above and the Tabyin Clays 
below. The Pondaung Sandstones form two facies. In the country 
around and to the immediate north of the Yaw river, the Pon- 
datings vary very much in thickness. In this tract the marine 
fauna found consists of Arca (Noetia) pondaungensis, Corbula 
daltoni, Alectryonia newtoni. Scanty as the fauna is there is yet 
some evidence for their correlation with the beds below the 
Velates horizon in South Minbu. The relationships of the species 
are generally Eocene (Correr, Mem. Geol. Surv. Ind., vol. 72, 
p. 51, 1938). In the uplands north-west of Myaing, the Pon- 
daungs give rise to sediments of fresh water facies containing a 
rich vertebrate fauna (G.E. PILGRIM and G. de P. Corter, Rec. 
Geol. Surv. Ind., vol. 47, p. 42, 1916, and G. E. PILGRIM, Pal. Ind., 
New Ser., vol. 8, Mem. 3, 1925, and vol. 13, 1928). This fauna 
includes Sivatitanops cotteri, S. birmanicum, Eotitanotherium 
lahiri, Metamynodon cotteri, Indolophus guptai and some early 
genera of Anthracotheriidae (Anthracothema, Anthracokeryx) a 
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family which is preponderant in the fossil collections, and in 
this respect resembling the fauna of the Bugti Hills. Pondaung 
is the name of a hill range in Western Pakokku, Upper Burma. 
The fauna (Correr, Mem. Geol. Surv. Ind., vol. 2, pts, p. 56; 
1938) is later than Middle Eocene and at least as old as Bar- 
-tonian. 

(T. H. HoLLAND, 1926; M. S. KRISHNAN and K. Jacos, 1955). 


SMO De tet TAGE s Deven, ET e N, wk Oligocene 
(Burma). 


W. THEOBALD (Mem. Geol. Surv. Ind., vol. 10, 1873) described 

as Prome beds two stages in his Pegu System, well displayed in 
the Irrawaddy river bank opposite Prome (18°43’:95°15’) in 
Burma. F. NoETLING (Pal. Ind., New Ser., vol. 1, Mem. 2, 1899) 
divided the Prome system into two series, the Upper Prome 
beds as Yenangyaungian and the Lower Prome beds as Lower 
Promeian series. STUART (Rec. Geol. Surv. Ind., vol. 38, 1910) 
revived THEOBALD’s classification and assigned a Stampian age 
to the Lower Prome beds and an Aquitanian age to the Upper 
Prome. The fossiliferous beds in the Singu field correspond with 
THEOBALD’s Prome beds in Lower Burma (S. SetHu Rama Rau, 
(Rec. Geol. Surv. Ind., vol. 53, 1922). As restricted by CLEGG 
(Mem. Geol. Surv. Ind., vol. 72, pt. 2, 1938) the Prome stage 
seems to include beds above the sandstones at Prome, probably 
a greater thickness than is really justified. This stage name is 
almost obselete now. 


(T. H. HoLtuanp, 1926; M.S. KRISHNAN and K. Jacops, 1955). 


PURPLE SANDSTONE ZONE .... Rhaetic to (?) Cretaceous 

(Burma). 

Name given by C. S. Mimpptemiss (General Report of Director, 
Geol. Surv. Ind., p. 143, 1899-1900), to a series of dark brick red 
to purple and chocolate sandstones and shales with occasional 
conglomerates found in the Southern Shan States and Karenni, 
and especially in the Neighbourhood of Kalaw. MIDDLEMIss in- 
cluded in his «Purple Sandstones Zone» certain coal bearing 
beds, shales and sandstones, which are well exposed at Loian 
3 miles east of Kalaw. The name zone is unfortunate, as the 
rock-group is more of the order of a system. The coal- measures 
of Loian were examined by G. de P. COTTER, who found plant 
fossils (Brachyphyllum sp., Pagiophyllum sp., Ginkoites digi- 
tata, Podozamites distans) associated with the coal, pointing to 
an age either Rhaetic or Jurassic. This flora was afterwards in 
part described by B. Samni, (Pal. Ind., New Ser., vol. Ei pt: h 
pp. 22-29, 1928; and part 2, p. 116, 1931) whose views on the 
age were similar to those of COTTER. COTTER also (Confidential 
Report on the Loian Coal-field quoted in Rec. Geol. Surv. Ind., 
vol. 63, p. 183, 1930) regarded the red and purple beds of Kalaw 
as considerably younger than the Loian coal-measures and 
suggested that the former might even be Cretaceous. This view 
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was afterwards supported by C.S. Fox, who found ammonites 
(Turrilites sp. and Baculites sp.) in the purple sandstones at 
Kalaw (Rec. Geol. Surv. Ind., vol. 63, p. 185, 1930). As the exami- 
nation of the so called ammonites for the first time has failed to 
convince J. Coccin Brown of their alleged character, he regards 
the Kalaw Red Beds as Rhaetic or later (Rec. Geol. Surv. Ind., 
vol. 71, pt. 2, p. 205, 1936), but he is of the opinion that they 
might range into the Cretaceous period (Ibid., vol. 73, pt. 4, 
p. 556, 1938). According to M. R. SAHNI the discovery of argilla- 
ceous limestone containing Orbitolina at a locality near Kawdaw 
(23° 42’: 96° 42’) by E.L.G. Curae, lends additional support to 
the view that the Kalaw Red Beds, which are lithologically quite 
different, may not be of Cretaceous age (Rec. Geol. Surv. Ind., 
vol. 71, pt. 2, p. 169, 1936). E. H. Pascor suggests that these beds 
may be the equivalents of the upper part of the fossiliferous 
Namyau beds (Man. Geol. Ind. Burma, 3rd Ed., in the press.). 
There is perhaps a stratigraphical gap, representing the Ceno- 
manian gap of N.W. India, between the Kalaw Red beds and 
Loian coal-measures, but this is not yet fully proved. See also 
Namyau Beds. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PYALO? STAGE 48: fst 2e 1.8 Oe ROR a Burdigalian 
(Burma). 


Name provisionally adopted by VREDENBURG (Rec. Geol. Surv. 
Ind., vol. 51, pp. 238, 328, 1921) for beds characterised by Ostrea 
latimarginata at Pyalo on the Irrawaddy river (19°9’ : 95°14’) 
and equivalent to Upper Gaj (Burdigalian) of Western India, 
being above the Kama Stage (VREDENBURG and Stuart, Rec. 
Geol. Surv. Ind., vol. 38, 1909 and VREDENBURG, Rec. Geol. Surv. 
Ind., vol. 53, 1921). VREDENBURG recorded the Pyalo stage as 
Burdigalian which is probably equivalent to or the same as the 
Kyaukkok sandstones (Eames, Rec. Geol. Surv. Ind., vol. 81, pt. 2, 
1951). The Prome sandstones of THEOBALD (LEPPER, Proc. World. 
Petr. Congr., vol. 1, p. 18, 1933) which include some beds above 
the Kyaukkoks are approximately equivalent to both the 
Akauktaung stage and the Migyaungyi stage. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PYAWBWE STAGE 
(Burma). 


First differentiated as «Pyawbwe» Clays by LEPPER (Proc. 
World. Petr. Congr., vol. 1, 1933). Above the unconformity mar- 
king the Oligocene/Miocene boundary there are some instances 
of sandstones with a Miocene fauna, quite distinct from the 
Oligocene fauna of the sandstones beneath the unconformity. 
These sandstones are so closely associated with the Pyawbwe 
clays that it is convenient to call them Pyawbwe sandstones, 
even though they are not developed actually at Pyawbwe itself 
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where the basal Miocene is a thin conglomerate separating the 
_Pyawbwe clays from the Okhmintaungs. Miocene lamellibranchs 
like Anadara peethensis, Dosinia protojuvenilis, Indoplacuna 


birmanica, Paphia protolirata and Timoclea spp. together with 


_ other Miocene species occurring in smaller numbers, are found in 
_ the sandstones from near Monatkon (19°32’:95°1’). The Pyawb- 


we clays which overlie the sandstones contain more abundant 


_lamellibranchs than gastropods and the fauna has a distinctive 


Lower Miocene character. A few species are limited to the 
Pyawbwe clays such as Calliostoma singuense and the lamelli- 


_branchs Gari aff. kingi, and a new species of Pitar (Hysterocon- 
cha). As VREDENBURG recorded the overlying Pyalo stage or 


| 


Kyaukkok sandstone is of Upper Gaj and Burdigalian age, and 
since the Pyawbwe stage fauna is the lowest Miocene fauna in 
Burma, it seems reasonable to assume that it is approximately 


of Aquitanian age (Eames, Rec. Geol. Surv. Ind., vol. 81, pt. 2, 


- 1950). 
(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
PYINIHA LIMESTONE .... 6: cie.t ous Permo-Carboniferous 
(Burma). 


Name given by F. NoETLING (Rec. Geol. Surv. Ind., vol. 24, 


' p. 103, 1891) for the beds composed mainly of limestone forming 


the western foothills of the Shan Plateau, and regarded as Si- 
lurian in age. P.N. Datta (Director’s General Report, for 1899- 
1900, p. 98) points out that the name is inappropriate, as the 
village of Pyinsa or Pyintha (21°52’: 96°24’) stands on a higher 


series of beds. The beds so named are included by Darra (loc. 
cit., p. 116) in his Tonbo series. The name has since been drop- 
ped, as the group so designated is composed of strata of various 
ages (La Toucuse, Mem. Geol. Surv. Ind., vol. 39, pp. 7, 63, 119, 


1913). 
(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
BPYINYAUNG LIMESTONE  ...........cc0eccese Paleozoic 
(Burma). 


See: GREAT LIMESTONE ZONE. 


R 


RED BED AT BASE OF IRRAWADDY SERIES ... Miocene 

A ferruginous conglomerate has been adopted as a conspi- 
cuous and widespread basement bed of the Irrawaddy sandsto- 
nes in Upper Burma (F. Noet.ine, Rec. Geol. Surv. Ind., vol. 28, 
pp. 77, 79, 1895; Mem. Geol. Surv. Ind., vol. 27, p. 105, 1897). 
(See also Irrawaddy system). E.H. CuNnNiNcHAM Cratc (according 
to M. Stuart, Rec. Geol. Surv. Ind., vol. 38, p. 279, 1910) is of 
opinion that the « white bed», which immediately underlies the 
¢red bed» in the Yenangyaung area, is well above the natural 
base of the Irrawaddy system. Stuart (on the authority of G. E. 
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Prucrm) regards the «red bed» as Pontian in age, and consi- 
ders it to be a local and slight interruption in the deposition of 
the Irrawaddy system. The use of the name as a definite horizon 
appears to be due to E. H. Pascoe (Mem. Geol. Surv. Ind., vol. 40, 
p. 30, 1913). Later work by G. de P. CoTTER and others show 
that whilst the «red bed» no doubt represents an old land sur- 
face, and thus an interruption of sedimentation, such conditions 
were established progressively from north to south, and the bed 
is thus not of constant age (Rec. Geol. Surv. Ind., vol. 45, p. 126, 
1914; Journ. As. Soc. Beng., New Ser., vol. 14, p. 609). The 
suggestion by VREDENBURG (Rec. Geol. Surv. Ind., vol. 51, pp. 
251, 301, 1921) that the marine Akauktaung beds in Lower Bur- 
ma correspond to the Pegu-Irrawaddy unconformity, or possibly 
Lower Irrawaddy freshwater beds further north supports 
COTTER’s views. The Red bed may be taken as the lower limit 
of the Irrawaddian. But this horizon is sometimes confused by 
the development below and more especially above of similar 
beds. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


RED SANDSTONES OF KALAW, AMHERST DISTRICT, 
AND MERGUL -aeeai owsa oe Rhaetic to ? Cretaceous 
(Burma). 


See article Purple Sandstone Zone for age and stratigraphi- 
cal position of the Red Beds of Kalaw. The name Red Sandsto- 
nes was adopted by G. de P. CorTER (Rec. Geol. Surv. Ind., vol. 
55, p. 282, 1924) for the upper division of C.S. MrppLemiss’s 
Purple Sandstone Zone (q. v.). Later C. S. Fox (Rec. Geol. Surv. 
Ind., vol. 63, p. 182, 1930) found certain upper Cretaceous 
fossils (Baculites and Turrilites) in the Kalaw Red Sandstones, 
thus indicating their upper Cretaceous age, and their later age 
than the Loian Coal Measures (q.v.) which had been formerly 
associated with them in the « Purple Sandstone Zone». But as 
the examination of the so called ammonites for the first time 
has failed to convince J. CoacIn Brown of their alleged charac- 
ter he regards the Kalaw Red Beds as Rhaetic or later (Rec. 
Geol. Surv. Ind., vol. 71, pt. 2, p. 205, 1936), but with a possi- 
bility that they might range into Cretaceous (Rec. Geol. Surv. 
Ind., vol. 73, pt. 4, p. 556, 1938). 


In Amherst district, similar red sandstones were described 
by G. de P. Correr (Rec. Geol. Surv. Ind., vol. 55, p. 282, 1924) 
resting unconformably upon the Kamawkala limestones (q. v.) 
of Upper Triassic age. CoTTER suggested a Jurassic age for these 
Amherst Red Sandstones. Similar unfossiliferous red sandstones 
are described by S. Serumu Rama Rau (Mem. Geol. Surv. Ind., 
vol. 55, pt. 1, p. 18, 1930) from the Mergui district and are be- 
lieved by him to be of the same age as those of Amherst. 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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S 
SALWEEN GRANITES AND GNEISSES ...... Precambrian 
(Burma). 
See: MARTABAN SYSTEM. 
SCHWEZETAW COAL-BEARING STAGE ..... Nummulitic 


(Burma). 
See: COAL MEASURES SUB-SERIES OF UPPER ASSAM. 


BEDAW LIMESTONE .. «20 cece cece Devonian-Permian 
(Burma). 


Name used by T. H. D. La ToucHe (Director’s General Report, 
Geol. Surv. Ind., vol. 81, 1899-1900) for limestones near Sedaw 
(21° 53° : 96° 18’) at the western foot of the Shan Plateau. These 
beds where included in the Mandalay limestone of F. NOETLING 
(Rec. Geol. Surv. Ind., vol. 24, p. 104, 1891), but La Toucue regar- 
ded the Sedaw limestone as distinct from the marbles of Mandalay 
hill. The name was subsequently discarded in favour of Plateau 
Limestone (q. v.). 


(T. H. HoLianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


SHWEZETAW SANDSTONES... soe. ann. deunent Oligocene 
(Burma). 


Lowest division of the Pegu Series on the Mau river, Minbu 
district. Distinguished by G. de P. COTTER (Rec. Geol. Surv. Ind., 
vol. 44, p. 165, 1914; Journ. As. Soc. Bengal, New Ser., vol. 14, 
p. 416). This formation exhibits considerable variations in litho- 
logical character and thickness, but is essentially a sandstone 
group, with local development of more argillaceous sandstones 
and sandy shales with marine fauna, south of Lat. 20°. North- 
wards lignites and ferruginous sandy shales with fossil wood 
are common. The position of this group in stratigraphical 
succession and the meagre fauna indicate a Lower Oligocene 
age. A sharp palaeontological change from the Yaw stage with 
its abundant nummulitic fauna to the poorly fossiliferous 
Shwezetaws with no nummulites and very few other foramini- 
fera possibly indicates a palaeontological break despite the 
apparent conformity (LEPPER, Proc. World. Petr. Congr., vol. 1, 
1933). The only fossils restricted to the Shwezetaws are appa- 
rently new species. The gastropod Globularia (Ampullinopsis) 
birmanica cannot be regarded as a Shwezetaw zone fossil as good 
specimens of these were collected from the Yaw Stage of the 
Yaw river (Eames, Rec. Geol. Surv. Ind., vol. 81, pt. 2, p. 381, 
1950). 

(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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SINGU. STAGE, a. e cies aen sais tenis oie onal Oligo-Miocene 

(Burma). 

Name given by E. VREDENBURG to one of the stages of the 
Pegu Series (Rec. Geol. Surv. Ind., vol. 51, pp. 326, 328, 1921), 
the name being taken from the Singu Oilfield (20°50 : 94°50’) 
where the main fossil-beds of this stage occur. He regarded the 
age as Chattian. Subsequent paper’ by the same author (Rec. 
Geol. Surv. Ind., vol. 53, p. 339, 1921) analyses the fauna and 
Cypraea singuensis is considered to be a zone fossil for this 
stage. Other forms found in this stage include Olivancillaria 
pupa, Clavilithes seminudus, etc. This stage name was applied 
by Correr (Mem. Geol. Surv. Ind., vol. 72, pp. 1, 78-79, 1938) 
to the Upper Oligocene beds of Ngahlaingdwin (20°41’ : 94°23’). 
S. Seru Rama Rau divided the Pegu beds of Singu-Yenangyat 
area into a number of fossil beds (Rec. Geol. Surv. Ind., vol. 53, 
pt. 4, pp. 321-330). The abundant collections made by the Burma 
Oil Company in the Singu (or Chauk) oil field (20°26’30” : 
94°51’) and a careful study of the faunas listed by VREDENBURG 
(Rec. Geol. Surv. Ind., vol. 53, pt. 4, 1921), have shown that 
S. SetHu Rama Rav’s (Rec. Geol. Surv. Ind., vol. 53, pt. 4, 1922) 
beds contain partly Lower Miocene and partly transitional 
(Oligo-Miocene) fauna (Eames, Rec. Geol. Surv. Ind., vol. 81, 
pt. 2, p. 386, 1950). 


(T. H. HoLLAaND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


SOR ACL AUN ONADES e (crs, 6 ava cie cic 6 nies eames aaa Oligocene 
(Burma). 


Named from the village of Sitsayan (18°54’:95°14’) near 
Prome on the Irrawaddy river. W. THEOBALD (Mem. Geol. Surv. 
Ind., vol. 10, 1873), regarded these as forming the base of the 
Pegu system, while M. Sruart (Rec. Geol. Surv. Ind., vol. 38, 
1910) gave a Lower Oligocene age from their conformable po- 
sition below the Lower Prome stage. G. de P. Correr (Rec. 
Geol. Surv. Ind., vol. 41, 1912; ibid., vol. 54, 1922) proposes an 
Upper Nari or Lower Aquitanian age to these beds and proposes 
the term Padaung stage instead of Sitsayan shales. E. L. G. CLEGG 
(Rec. Geol. Surv. Ind., vol. 56, 1924) regards the lower part of 
the Sitsayan shales, as an argillaceous facies of the Shwezetaw 
sandstones, and the Padaung beds as corresponding to the upper 
horizons of the Sitsayan shales only. Eames (Rec. Geol. Surv. 
Ind., vol. 81, pt. 2, 1950), states that the shales at Sitsayan overlie 
sandstones belonging to the Pyawbwe sandstones and Okhmin- 
taung sandstone complex and furthermore have a Miocene fauna. 
The Sitsayan shales have, however, been assumed to be of 
Oligocene age and equivalent to the Padaung stage, but Com- 
pany’s geologists have found the Padaung stage underlying the 
Okhmintaung sandstones and hence the former considered older 
than the Sitsayan shales. Further CLeca (Mem. Geol. Surv. Ind., 
vol. 72, 1938) believes that the fossil collection from Eastern 
Thayetmyo indicates an age corresponding to that of the 


O 
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Pyawbwe clay which may be equivalent to Sitsayan shales, or 
as now believed may be of Obogon-Kyaukkok age. The Sit- 
sayan shales which are really of Lower Miocene age (Pyawbwe) 
have been wrongly equated to both the Padaung stage (Middle 
Oligocene) and the Obogon Alternations (Middle Miocene) and 
there is a risk of Middle Miocene fauna being attributed to the 
Oligocene. In view of its doubtful status the term Sitsayan 
shales might well be dropped (Eames, Rec. Geol. Surv. Ind., 
vol. 81, pt. 2, p. 386, 1950). 


(T. H. Houianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


SWELEGYIN CONGLOMERATE Sere. ard Danian-Palaeocene 
(Burma). 


See: PAUNGGYI CONGLOMERATES. 


Type) Qe ol Go 0 NGOS Tes es a a ie Pe er ocr ae Eocene 
(Burma). 


Named from the village of Tabyin (21°27'20” : 94°15’30/’) 
about 13 miles due west of Pauk. This formation lies below the 
Pondaung sandstones on the Yaw River, Pakkoku district, and 
is regarded as Middle Eocene in age by G. de P. CoTTER (Rec. 
Geol. Surv. Ind., vol. 44, p. 165, 1914). The formation is domi- 
nantly clayey with sandstone reinforcements, showing a more 
arenaceous character as it is traced northwards. The thickness 
is variable, being around 4,000 ft. Its age is probably middle 
Kirthar, as N. acutus characterises the lower part of the middle 
Kirthar (COTTER, Mem. Geol. Surv. Ind., vol. 72, p. 49, 1938). 


(T.H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


TANAI HKA BOULDER CONGLOMERATE ... Pliocene (?) 
(Burma). 


Name given by CHHIBBER (Rec. Geol. Surv. Ind., vol. 65, pt. 1, 
p. 79, 1931) for certain boulder conglomerates found between 
Kaidu Ga (26°14 : 96°59’) and Warawng (26°11’ : 96°58’) towards 
the east of the Hukawng Valley and well developped in the 
Tanai Hka. It consists of disintegrated boulders of quartz, mica 
and graphite-schists, etc., of varying sizes, embedded in reddish 
or yellowish soil. It was traced as far as Ngagahtawng (26°11’: 
97°3’) where the intercalations of sand in the conglomerate are 
washed for gold. This conglomerate is probably the represen- 
tative of the Uru boulder conglomerate of the Jade Mines area 
(Rec. Geol. Surv. Ind., vol. 62, pp. 110-111, 1929), and of the 
Dihing conglomerate of MatLet (Mem. Geol. Surv. Ind., vol. 12, 
p. 30, 1876) in Upper Assam. 


(T.H. Horan, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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TAUNGGYI-HOPONG-HTAMSANG LIMESTONE . Paleozoic 
(Burma). 


See: GREAT LIMESTONE ZONE. 


TAUNGNYO SERIES .............. Lower Carboniferous ? 
(Burma). 


Name suggested by P. LEICESTER (Director’s General Report, 
Rec. Geol. Surv. Ind., vol. 63, pt. 1, p. 94, 1930) for a series of 
sandstones and shales, after the range of hills in Amherst dis- 
trict, on which they are well exposed. Moulmein limestone 
overlies this series, but the presence of an unconformity between 
the two formations is doubtful. The series may be found to 
comprise an unbroken sequence of sedimentaries ranging from 
early or pre-Carboniferous times to the Trias, if, as seems pro- 
bable, the Moulmein limestones are overlain by Permo-Triassic 
beds corresponding to the sandstones and shales of Martaban 
group. He suggested that the Taungnyo series is younger than 
the Merguis or that it must be considered to form the upper 
portion of the Merguis, but L. A.N. IYER could obtain no con- 
clusive evidence for the complete separation of the two series 
(Rec. Geol. Surv. Ind., vol. 73, pt. 1, pp. 66-67, 1938). 


(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. JAcos, 1955). 


TAWNG-BAT GRAPTOLITE-BEARING HORIZON . Silurian 
(Burma). 


See: KYAWKTAP GRAPTOLITE BED. 


TAWNG-PENG SYSTEM .......... Archaean to Silurian (?) 
(Burma). 


Name proposed by T.H.D. La ToucHe (Mem. Geol. Surv. 
Ind., vol. 39, p. 45, 1913) from the sub-State of that name in 
the Northern Shan States for an unfossiliferous and well- 
defined group of strata divided into the following : 

Bawdwin Volcanic series. 
Chaungmagyi series. 
Mica Schists of Mong Long. 

For their stratigraphical position see under the three diffe- 
rent heads. 


(T. H. HoLLanD, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


TENASSERIM SYSTEM 6... 08000... 2 8..2. Precambrian 
(Burma). 


See: MARTABAN SYSTEM. 


TENDAU SERIES 
(Burma). 


Name proposed by P.N. Bose (Rec. Geol. Surv. Ind., vol. 26, 
p. 152, 1893) for the presumably Tertiary coal-bearing beds of 
Tenasserim consisting of shales and sandstones with coal seams 
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below and conglomerates above: Tendau (12°6’:99°4’) is a 
village 19 miles north-north-east of Tenasserim. Similar rocks 
have been found in the Mergui district. SerHu Rama Rav (Rec. 
Geol. Surv. Ind., vol. 53, 1922) divides them into two groups: a 
lower sandy shale with plant remains mostly dicotyledonous, 
and an upper sandstone group capped by conglomerates and 
gravels. In the Lenya valley, Mergui district, the Tertiaries re- 
semble the Mepale Oil Shales of the Amherst district which 
have also yielded plant remains of late Tertiary age (Geol. Mag., 
vol. 60, pp. 159-165, 1923). 


(T. H. HoLianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


RIPEPE LEY LIMESTONE ccc ccs cae e ce aean Paleozoic 
(Burma). 


See: GREAT LIMESTONE ZONE. 


MALO SALES ias sem clown. Jurassic and ? Cretaceous 
(Burma). 


See: HSIPAW SERIES. 


THITTEIKKON SPONGE-BEARING BED ...... Ordovician 
(Burma). 


A crushed compact shaly limestone with interbedded mud- 
stone occurs at Thitteikkon (21°1’ : 96°48’) in Lawksawk State. 
The fauna of the limestone is entirely composed of sponges and 
the mudstone yielded a brachiopod Orthis chaungzonensis which 
also occurs in the Lower Naungkangyi beds of the Northern 
Shan States. Based on the occurrence of this brachiopod F.R. C. 
REED concludes that these beds are probably of about the same 
age as the Lower Naungkangyis (Pal. Ind., N.S., vol. 21, Mem. 3, 
pp. 86, 126, 1936). 


(T. H. HoLtuanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


SIRES EIN eS PRIN ED oo galta a Eee a ane ttpdusvecalevec «fetevasars epevarsee Eocene 

(Burma). 

First examined by G. de P. CoTTER in the area between 
milestones 75 and 81 on the Pakokku-Tilin (21°41/45” : 94°67) 
Road. The sandstones occur below the Tabyin clays and above 
the Laungshe shales in Pakokku district, Upper Burma. The 
Tilins although predominantly a sandstone formation also con- 
tain intercalations of shale (COTTER, Mem. Geol. Surv. Ind., vol. 
72, 1938). WALKER (1922-1923) collected Pectunculus, Ampullina 
etc. from the Tilin sandstones. But in the absence of specific 
identifications it has not been possible to decide the specific age 
of this fauna which however, is of Eocene affinity (COTTER, 
Mem. Geol. Surv. Ind., vol. 72, p. 42, 1938). The fossils identified 
in the Tilin sandstones by Crece (Rec. Geol. Surv. Ind., vol. 66, 
1933) are Arca, Corbula, Athleta etc. 


(T. H. HoLLanD, 1926; M.S. KRISHNAN and K. Jacos, 1955). 
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TONBO BEDS IT Oo oe eres Permo-Carboniferous 
(Burma). 


Name used by P. N. Darra (Director’s General Report, Geol. 
Surv. Ind., vol. 99, p. 116, 1899-1900) for the limestone beds for- 
ming the western foot-hills of the Shan plateau- (21°53’: 96°15’). 
The beds were regarded as Lower Silurian in age. Subsequent 
work of T.H.D. La Toucme (Directors General Report, Rec. 
Geol. Surv. Ind., vol. 35, p. 52, 1907) resulted in the discovery of 
Fusulina and other forms, described by C. Diener (Pal. Ind., 
N.S., vol. 3, Mem. 4) indicating a Permo-Carboniferous age. But 
C.O.. DUNBAR identifies the sections as those of a species of 
Polydiexodina and would prefer to correlate the horizon with 
the Upper Permian of America (Rec. Geol. Surv. Ind., vol. 66, 
pt. 4, p. 408, 1932). The name has been discarded in favour of 
Plateau Limestone (q. v.). 


(T. H. Hotuanp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


TURRITELLA. SANDS «< «6.04.08. sé de SRS GE Miocene 
(Burma). 


Term used by G. de P. CoTTER (Rec. Geol. Surv. Ind., vol. 
54, p. 105, 1922) without formal definition in referring to a part 
of Akauktaung beds in the Thayetmyo district. He states (Mem. 
Geol. Surv. Ind., vol. 72, pt. 1, p. 72, 1938) that W. THEOBALD in 
1873 and following him M. Stuart in 1910, included in the Fossil 
Wood group certain shallow water marine sands known as the 
Mogaung or Turritella sands, which lie at the base of the fresh- 
water series. A revision was adopted in 1912 by M. STUART, 
whereby the Turritella sands of Thayetmyo (19°19’0’7:95°13’40”), 
and the Akauktaung beds of Henzada were tabulated as upper- 
most Pegus, thus restricting the grouping of the freshwater beds 
above, so as to comprise only strictly fresh water deposits. It 
was felt at the time that this grouping would be more harmo- 


nious with that adopted in Upper Burma by NOETLING, GRIMES, 
Pascor, and others. 


(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacop, 1955). 


U 


URU BOULDER CONGLOMERATE ............ Pliocene (?) 
(Burma). 


This conglomerate which is jadeite-bearing in places was 
mentioned in the General Report of Geol. Surv. Ind., for 1928. 
CHHIBBER mapped its junction with the Namting series in the 
neighbourhood of Hpaken (25°36 : 96°18’) in the Myitkyina dis- 
trict. It consists mainly of a conglomerate formation of boulders 
which must have been partly deposited by the Uru river. Heavy 
minerals residues found were to be distinct from those of the 
two lower groups of the Tertiaries, viz., the Hkuma series and 


č 
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the Namting series, and were marked by the absence of tourma- 
line, garnet, zircon and rutile (Rec. Geol. Surv. Ind., vol. 66, 
pt. 1, p. 88, 1932). 


(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


Vv 


VELATES BED ..:..... Upper Eocene or (?) Middle Miocene 
(Burma). 


G. de P. Correr (Rec. Geol. Surv. Ind., vol. 41, p. 221, 1912) 
originally correlated Velates bed with Kyet-u-bok horizon, but 
the dissimilarity of the fauna, coupled with the presence of 
Orthophragmina omphalus and a large Campanile suggests a 
Middle Miocene age. Nevertheless, it has closer affinities with 
the Yaw stage (Cotter, Rec. Geol. Surv. Ind., vol. 54, p. 113, 
1922). This bed was originally mapped by H.S. Bron in the 
country to the south of the Yaw river in which Yaw shales are 
exposed. South of lat. 21°15’, he found Velates perversus at the 
top of the Yaws. North of this latitude, the Velates bed changes 
its facies and becomes a sandstone. This sandstone must then 
be mapped with the overlying Pegu sandstone; thus the litho- 
logical boundaries transgress across the faunal lines (COTTER, 
Mem. Geol. Surv. Ind., vol. 72, pt. 1, 1938). 

(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


PL ES Pe GHAPTOLITE BED e ae eacee nane op ahinre ae Silurian 

(Burma). 

V.P. SonpHr1 discovered a band of black carbonaceous shale 
and slates containing a rich graptolite fauna near Ngot-to- 
Yagyi (20°54 : 96°36’) village, and it was traced to the south 
continuously along the junction of the Pindaya beds as far as 
Wabya Taung (20°53’: 96°38’), in Southern Shan States (Rec. 
Geol. Surv. Ind., vol. 67, pt. 2, pp. 212-213, 1933). The fossil 
assemblage has been attributed to the Monograptus cyphus zone 
of Lower Valentian. 


(T. H. Hotuanp, 1926; M.S. KRISHNAN and K. Jaco, 1955). 


BREE OLA EIN SHALES coef bin eis wiles a er ts «Si erin) Sanit cetey d Devonian 

(Burma). 

Name used by P.N. Darra (General Report of the Director, 
Geol. Surv. Ind., p. 118, 1899-1900) for some beds of middle 
Devonian age near Wetwin village (22°6’: 96°39’) in the Nor- 
thern Shan States. The fauna is described by F. R.C. Reep (Pal. 
Ind., New Ser., vol. 2, Mem. 5, p. 157, 1908) and is remarkable 
as showing a great preponderance of lamellibranchs, including 
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the American genus Palaeoneilo. Other species are Chonetes 
subcancellata, Janeira birmanica, Nucula wetwinensis, Bellero- 
phon shanensis. T.H. D. La ToucHe (Mem. Geol. Surv. Ind., vol. 
39, pp. 241, 254, 1913) points out the relationship noticed by 
F.R.C. Reep (loc. cit.) with the Hamilton (middle Devonian) 
series of North America, and regards the beds as of Devonian 
age. See also Plateau Limestone. 


(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


YAWESTAGE s a ile i er er OR ER TES Upper Eocene | 


(Burma). 


Name given by G. de P. Cotter (Rec. Geol. Surv. Ind., vol. 
44, p. 52, 1914) to the uppermost stage of the Eocene of Burma, 
after the Yaw river in the Pakokku district of Burma where the 
beds of the Yaw stage were first recognised. The same formation 
is referred to as «Yaw Shales» in his later work (COTTER, 
Mem. Geol. Surv. Ind., vol. 72, pt. 1, 1938). The Yaw stage con- 
sists of about 2,000 feet thickness ‘of clays, which become 
estuarine and develop coal seams in the Chindwin district north 
of Pakokku. They pass conformably downwards into the Shwe- 
zetaw sandstones (q.v.). The whole series of Yaw shales is 
richly fossiliferous. The upper Eocene rocks and their fauna are 
described by Daron (Quart. Journ. Geol. Soc., vol. 64, p. 604, 
1908) and CorTTER (Rec. Geol. Surv. Ind., vol. 41, p. 221, 1912); 
Pal. Ind., N.S., vol. 7; Mem. Geol. Surv. Ind., vol. 53, pp. 359- 
369, 1921). The leading species are Nummulites yawensis, Ortho- 
phragmina sella, Cypraedia birmanica, Gosavia humberti, Athleta 
archiaci, etc. LEPPER (Proc. World. Petr. Congr., vol. 1, 1933) 
describes this stage as a remarkably persistent marine forma- 
tion with a rich foraminiferal and molluscan fauna of Ludian 
age. 
(T. H. HoLLAND, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


YENANGYAT BEDS 


Retr, es PML nea Oligocene 
(Burma). 


The Yenangyat hills which form a long range skirting the 
right bank of the Irrawaddy in Pakokku district, have a long 
inlier of Pegu beds cropping out beneath the Irrawaddy sand- 
stones, as at Yenangyaung. Singu fossils like Dendrophyllia have 
been traced into the Yenangyat area. The lowest horizons belong 
to the Padaung (Minbu-Yenangyat) stage. F. NOETLING regarded 
the fossiliferous sandstones and shales of Yenangyat (21°6’: 
94°48'15”) and of Singu as of approximately the same age. He 
places the main fossil bed of Minbu below that of Yenangyat 
and regards the whole. of the fauna as Miocene. VREDENBURG 
proved that the Kama clay is clearly Miocene, the Singu as 


. 
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uppermost Oligocene and that the Minbu and Yenangyat are 
Oligocene, the Yenangyat being the oldest. Hence it is clear, 
that Yenangyat is older than that of either Minbu or of Singu 
and it is correlated with the Padaung stage by VREDENBURG 
(COTTER, Mem. Geol. Surv. Ind., vol. 72, pt. 1, p. 87, 1938). 


(T. H. Hotianp, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


imine TANG STAGE fo... cee cael Miocene 
(Burma). : 


Name proposed by F. Noeriine (Rec. Geol. Surv. Ind., vol. 
28, p. 70, 1895; Pal. Ind., New Ser., vol. 1, 1899) for the upper 
part of the Pegu series, including the Upper Prome beds, Kama 
Clays, and Mogaung sands of W. THEOBALD (Mem. Geol. Surv. 
Ind., vol. 10, p. 268, 1873). The name is derived from the Yenan- 
gyaung oilfield (20°25 : 94°56’) and was instituted on the erro- 
neous belief that the upper horizons of the Pegu series in the 
Yenangyaung Oilfield are the equivalents of THEOBALD’s above 
mentioned three divisions. The fossils found by NoETLING in his 
Yenangyaung stage at Yenangyaung included two teeth, one 
being the upper molar of a small Tragulid and the other the 
last lower molar of a Dorcatherium, (Rec. Geol. Surv. Ind., vol. 40, 
p. 196, 1910). These teeth were both erroneously referred by 
NoETLING (Pal. Ind., New Ser., vol. 1, p. 378, 1899) to the genus 
Anoplotherium and the beds in which they occurred were re- 
ferred to in subsequent literature as the Zone of Anoplotherium 
birmanicum. Subsequently, fragmentary fossils were found in 
the Yenangyaung stage of Yenangyaung by E.H. Pascoe (Rec. 
Geol. Surv. Ind., vol. 36, p. 136, 1908; Mem. Geol. Surv. Ind., 
vol. 40, pt. 1, p. 59,'1912). The fossils although fragmentary 
indicate relationships with the Singu rocks and E. VREDENBURG 
(Rec. Geol. Surv. Ind., vol. 51, p. 255, 1920) expressed the opinion 
that the so called Yenangyaungian of Yenangyaung is identical 
with the top beds of the Singu section (see Rec. Geol. Surv. Ind., 
vol. 53, p. 331, 1921). If that is the case, the Kama Clays and 
Mogaung Sands are probably on a higher level than the Yenan- 
gyaungian of Yenangyaung, and the name Yenangyaung stage 
may now be abandoned, and the names adopted in the scheme 
given under article « Pegu series» used. 


(T. H. Hortan, 1926; M.S. KRISHNAN and K. Jacos, 1955). 


UTE DGS ALE 2) 22) 2D miea are ee PR cae Uae wey er Permian 

(Burma). 

The Yinyaw beds which occur in a semi-enclosed basin in 
Plateau limestone, starting from one mile south-east of Kadu 
(19°34’ : 96°52’) and running in a N.N.W. direction, in parts of 
Southern Shan States and Karenni, were described by R.H. 
MIīrcHELL (G. V. Hopson, Mem. Geol. Surv. Ind., vol. 74, pt. 2, 
p. 119, 1941). These are mainly argillaceous with thin beds of 
silt, sandstones or sandy limestones. Fossils were first disco- 
vered by J.E. DENYER near to Yinyaw (19°42 : 96°47’) and 
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R. H. MITCHELL eventually found fossils at nine different locali- 
ties. The fossils were examined by F.R.C. Reep who stated that 
they clearly pointed to the presence of Middle or Upper Pro- 
ductus limestone fauna and to a fauna therefore of Permian 
age. G. V. Hosson has no doubt that the Yinyaw beds are youn- 
ger than the Plateau limestones and from their descriptions and 
positions they undoubtedly belong to the Kalaw Coal Measure 
group (E. L. G. CLEGG, Introduction to Mem. Geol. Surv. Ind., 
vol. 74, pt. 2, p. 13, 1941). 


(T.H. Hortan, 1926; M. S. KRISHNAN and K. Jacoes, 1955). | 


Z 


ZEBINGYI STAGE ...... Upper Silurian - Lower Devonian | 
(Burma). 


Name given by T.H.D. La Toucure (General Report of Di- 
rector, Geol. Surv. Ind., p. 83, 1899-1900) to some soft yellow 
sands with bands of nodular limestone near Zebingyi (21°53: 
96°21’) in the Northern Shan States. The fauna was examined | 
by F.R.C. Rer (Pal. Ind., New Ser., vol. 2, Mem. 3), and con- 
tains the last graptolites (Monograptus dubius, M. riccartonensis) 
together with abundant remains of Tentaculites elegans, a 
pteropod characteristic of the Lower Devonian. Other species 
are Atrypa marginalis, Phacops swinhoei and Orthoceras sp. The 
_ presence of graptolites indicates an uppermost Silurian age | 
(Downtonian) notwithstanding the lower Devonian affinities. See 
also Mem. Geol. Surv. Ind., vol. 39, p. 163, 1913. 


(T. H. Houianp, 1926; M.S. KRISHNAN and K. JAcos, 1955). 
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INTRODUCTION 


The island of Ceylon represents a continuation of the geo- 
logical structure of peninsular India. Its first major severance 
appears to have occurred in Miocene times and the island com- 
prises a fundamental basement of Archaean gneisses and schists 
forming a synclinorium upon which are metamorphosed sedimen- 
tary rocks. These belong to the Dharwar system of India which 
is represented in Ceylon by the Charnockite and the Khondalite 
series. The latter is a garnetiferous quartz sillimanite containing 
the graphite for which Ceylon is well known. 


The Aryan Group is represented by the Gondwana, Miocene 
and Pleistocene systems, the first of these exists as two small 
jurassic patches of upper Gondwana age that are equivalent to 
the Rajmahal and Kota stages of India. The Miocene deposits 
are the most extensive of three and hitherto only marine deposits 
have been recorded. The Pleistocene or Quaternary deposits are 
the second most extensive of the three and have undergone a 
considerable amount of re-deposition. 


Generally speaking, Ceylon is a synclinorium of Archaean 
rocks closed at the south and opening northwards, possessing 
highly metamorphosed products of disintegration of the original 
rocks. A part of this structure has undergone subsidence, eleva- 
tion and faulting to produce three sub-aerial peneplains (Apams) 
and also one that is submerged (DERANTYAGALA). 


The river system has altered considerably from its original 
condition and is radial (DeRantyaGaLa, 1939). The advanced denu- 
dation and levelling of the faulted Jurassic area suggests that 
this had occurred earlier than the still well-defined fault struc- 
tures of some of the highland areas which are probably of 
Tertiary age. 

The major series of rocks form four main bands extending 
from south-southwest to north-northeast. The most southern one 
is of Archaean rock, north of which is a band of Khondalite 
which is 30 to 60 miles wide, stretching from Galle to Trinco- 
malee and occupying about 15000 square miles. North of this, 
the Archaean rocks crop up again and bordering the latter are 
the Miocene deposits of about 900 square miles in extent. Scat- 
tered throughout are the Quaternary deposits as various gravels, 
sands and clays. Invading the fundamental gneisses and its meta- 
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morphosed product, the Khondalite rocks, are the Charnockite 
series of granites which generally occur as sills. These rocks are 
represented by the pegmatitic zircon granite of the central moun- 
tains and the Tonigala pink granite of northwest Ceylon. 


The stratigraphy of Ceylon is as follows: 


ARCHAEAN GROUP. 
(1) Dharwar System: 
Vijayan series 
Charnockite series 
Khondalite series 


ARYAN GROUP. 
(1) Gondwana System : 
Tabbova series : (a) Rajmahal stage ; (b) Kota stage. 
(2) Miocene System : 
Jaffna series: (a) Jaffna stage; (b) Kudremale stage et 
Malu beds; (c) Minihagalkanda stage. 
(3) Pleistocene System : 
Ratnapura series: (a) Hippopotamus stage; (b) Elephas 
maximus stage. 


ONDIGAMA FIORIZON 2.66 os sccaceccecnuccre. ce. Jurassic 
(Ceylon). 
See: TABBOVA SERIES. 

EY AUN GROUP Ss 6 oo ice ts oo Siew Cae Jurassic-Pleistocene 
(Ceylon). 


See: LEXIQUE ASIE, this fasc., p. 17. 


BAGLANGODA GROUP 22 sou. isosgeles Archaean 

(Ceylon). 

Coomaraswamy (A. K.) (1904). The Balangoda group. Geol. 
Mag. (5), t. 1, pp. 418-422. 

Granite and pegmatite-like rocks intrusive in the charnockite 
rocks from Balangoda to Hatton. 

See: Apams (F. D.) (1929). 


SEIN ERGs SERIES oreert saarnan tee se N eee Archaean 

(Ceylon). 

Coares (J. S.) (1935). The geology of Ceylon. Spolia zeylanica, 
vol. 19. 

The Bintenne series which conform with khondalite-charnoc- 
kite series is a black and white bounded gneiss with clear quartz. 
It occupies the south-east low country area from Bintenne Hills 


up to Batticaloa. 
See: Fernanpo (L. J. D.) (1948). 


PRARNOCKITE SERIES 2... cc<00c0 deen n om Archaean 
(Ceylon). 
See: LEXIQUE ASIE, this fasc., p. 45. 
According to Coates (J.S.) (1935) includes Comaraswamy’s 


Balangoda and Galle groups and a long belt of khondalite-char- 
nockite extends eastwards from the Central massif to Trinco- 


malee. 
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(Charnockite Series, continued) 


Frernanpvo (L. J. D.) (1948) : the Ceylon charnockites comprise 
acid, intermediate basic and ultrabasic rocks that are darker than 
those of south India. 


CLADOPHLEBIS: BED a tae onsen eee a Jurassic 
(Ceylon). 
See: TABBOVA SERIES. 


DHARWAR SS YS TEM tess «cece a Se side Sere ies eps ie Archaean 
(Ceylon). 


See: LEXIQUE ASIE, this fasc., p. 67. 


Represented in Ceylon by the charnockite and khondalite se- 
ries. 
Wanta (D. N.) (1943). 


E 


ELEPHAS MAXIMUS STAGE ................ Pleistocene 
(Ceylon). 


Derantyacata (P. E. P.) (1955). The ages of Hippopotamus and 
Elephas maximum fossils in the Gem sand of Ceylon. Geol. Mag., 
vol. 92, n° 1, pp. 50-52. 

Uranium estimation reveals that Elephas maximus sinhaleyus 
fossils are much younger than those of Hexaprotodon sinhaleyus. 
This denotes that the original strata of Ceylon have been dislo- 
cated and redeposited. 


G 
GALLE SERIES: o eran cs eee E a NN Archaean 
(Ceylon). 
See: POINT DE GALLE SERIES (or Group). 
GINKGOPHYTE. BED ~ é.0ccnes ens deme ee ee Jurassic 
(Ceylon). 
See: TABBOVA SERIES. 
GONDWANAJSYSTEM wi wei at Saris Hasson cco eek Jurassic 


(Ceylon). 
Represented in Ceylon by the Rajmahal and Kota stages. 
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HIPPOPOTAMUS STAGE i...) eck io. JOO Pleistocene 
(Ceylon). 
See: ELEPHAS MAXIMUS STAGE. 


It is the older of the two being Middle Pleistocene and equi- 
valent to the Nerbudda lake deposits of India. 


PAEENA STAGE (or Series) oc. icc eLearn n Miocene 
(Ceylon). 


Wayan (E. J.), Davies (A. M.) (1923). The Miocene of Cey- 
lon. Quart. Journ. Geol. Soc., vol. 79, pt. 4. 

Limestone of the Jaffna peninsula, first referred to Cretaceous 
by Drxon (A.C.) (1880). 

Miocene limestone is overlain in places by Pleistocene depo- 
sits and covers much of the north-west and north of Ceylon. It 
is especially conspicuous along the coastal areas. Deposits about 
100 feet thick. 

Fossils : 

Lithothamnion sp., Orbiculina malaabrica Carter, Pecten fa- 
veri A. et H., Spondylus rouaulti A. et H., Trochus cognatus 
Sowerby, Phasianella oweni A. et H., Semicassis horleyi Sowerby, 
Oliva pupa Sowerby, Conus brevis Sowerby. 

The fishes from the Malu horizon are — 

Isurus sp., Glyphis minor (Agassiz), Galeocerdo arcticus (Fa- 
ber), Hemipristis serra Agassiz, Myliobatis sinhaleyus Deraniya- 
gala, Aetobatus sinhaleyus Deraniyagala, Labrodon sinhaleyus 
Deraniyagala, Callyodon sp., Diodon sinhaleyus Deraniyagala. 

See: Coates (J. S.) (1935). 


K 


KADUGANNAWA SERIES (or Gneiss) .......... Archaean 
(Ceylon). 


Coatss (J. S.) (1935). The geology of Ceylon. Ceylon J. Sci., 
B, vol. 19. 

Group of gneisses characterised by hornblende. Typically 
dense black rocks forming a lense about 30 miles long and 8 miles 
wide. Biotite and felspars and especially calcite occur in them. 
They are somewhat like the calc-gneisses of Vizagapatam (= Vi- 
zianagram) in India. 
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KHONDALITE SERIES ........-.--+eeeeeeeeees Archaean 
(Ceylon). 
See: LEXIQUE ASIE, this fasc., p. 136. 


In Coates (J.S.) (1935) comprises quartzite, fissile quartz, 
garnet-sillimanite schist, impure crystalline limestone and quartz- 
felspar gneisses. The quartzite is several hundred feet thick and 
traversed by three or more sets of joint planes. 

Wapu (D. N.) (1942), (1943a). 


KOTA- STAGE ss. cesses cles n oie A e AE Jurassic 
(Ceylon). 
See: TABBOVA SERIES. 

KUDREMALE STAGE (or Series) ...............- Miocene 
(Ceylon). 


Wayan (E. J.), Davies (A. M.) (1923). The Miocene of Cey- 
lon. Quart. J. Geol. Soc. London, vol. 79, pt. 4, p. 583. 

South of Kudremale point (East Coast). Series of sandy beds. 
Is probably older than the areno argillaceous series. A niveau of 
false-bedded sandstone contains land-shells (Ariophanta = Xes- 
tina). j 
See: Coates (J. S.) (1935). 


MALU BEDS (or Horizon) ............0. 05500-0005 Miocene 
(Ceylon). 


Deranryacata (P. E. P.) (1937). Fossils of marine sharks, rays 
and teleosts of upper miocene age occur between tide/level at 
Arnakallu in the north western provinces. 

Derantyacata P.E.P.) (1950). Diodon sinhaleyus of Malu 
horizon also occurs at Minihagalkanda. 


MINIHAGALKANDA SERIES (or Stage) .......... Miocene 
(Ceylon). 


Waytanp (E. J.), Davies (A. M.) (1923). The miocene of Cey- 
lon. Quart. J. Geol. Soc. London, vol. 79, pt. 4. 

Areno-argillaceous facies at Minihagalkanda, south-east of 
Ceylon. 

DERANIYAGALA (P. E. P.) (1955) describes in the Echinida a new 
Clypeaster and Schizaster.; several species of new Molluscs are 
also recorded. 

Fossils : 

Orbiculina sp., Clypeaster depressus Sowerby, Clypeaster 
minihagali Deraniyagala, Schizaster minihagali Deraniyagala, Me- 
lanoides minihagali Deraniyagala, Spondylus waylandi Davies, 
Cardium subalternatum Jenkins, Ostrea peguensis Noetling, 
Ostrea vespertina Conrad, Diodon sinhaleyus Deraniyagala. 
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MIOCENE. 

(Ceylon). 

Wayan (E.J.), Davies (D.M.) (1923) divide the Miocene 
rocks of Ceylon into : — a) calcareous ones typically represented 


by those of the Jaffna peninsula and b) areno-argillaceous e. g. 
at Minihagalkanda to the south-east of Ceylon. 

See: Jaffna and Minihagalkanda stages. 

The Miocene deposits of Ceylon reveal a cycle of depression 
and uplift, the shallow water phases producing areno-argilla- 
ceous beds, the deep water one a thick deposit of limestone. 

Fossils are invertebrates akin to those of Travancore, Cutch, 
Sind and were assigned an upper Vindobonian age. 


P 


PLEISTOCENE. 

(Ceylon). 

In the north-west of Ceylon red earth associated with pla- 
teau gravels at an altitude of 80 feet or more upon the top of 
ridges and hills. The deposits do not exceed 10 feet in thickness. 
Freshly exposed they are brick red but are bleached with weathe- 
ring. 

On the east coast a mile or two inland is a fringe of roun- 
ded peebles protruding from the sandy and clayey flats around 
the base of the rocky hills. 

Shell bearing clay beds occur 12 to 20 feet above present 
level of the Hambantota lagoons. 

Along the west coast is a cemented beach deposit of coarse 
to fine sandstone with ilmenite and garnet (Kelani river mouth 
to Negombo). Sand dunes occur at various place along the coast. 

Along the south-west coast and inland for 100 yards from 
the shore is a deposit of coral debris. This was considered to be 
an old reef by SOMERVILLE. 

The products of weathering of parent rocks containing heavy 
minerals and gems occur in alluvial sands and as gravels in 
placers, river terraces and beachs. Peat beds also occur in them. 

See: Ratnapura series. 

Bibliography : Waytanp (E. J.) (1919); Coates (J.S.) (1935); 
Deranryacata (P. E. P.) (1940); Wania (D. N.) (1943), (1945). 


POINT DE GALLE GROUP odee e a EEI a Archaean 

(Ceylon). 

Coomaraswamy (A.K.) (1902). The Point de Galle group. 
Geol. Mag. (4), t. 9, pp. 425-426. 

The rocks of the Point de Galle group differ from normal 
charnockite in their coarse grains and absence of garnet, original 
mica and hornblende. 

Apams (F. D.) (1929). 
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R 
RAJMAHAL STAGE .......... cece cere eee e teres Jurassic 
(Ceylon). 
See: TABBOVA SERIES. 
RATNAPURA SERIES; syra. 2002. SEs Se Pleistocene 


(Ceylon). 


Derantvacata (P. E.P.) (1936). Some vertebrate fossils from 
Ceylon. Geol. Mag., vol. 78, p. 316. 


« The strata of the Ratnapura system, which evidently cor- 
respond to the Upper Siwalik system of India, are best develo- 
ped in the series of strike valleys and extend to the coast in 
some places. The sequence of the local beds is as follows: The 
uppermost, which usually lies at about 6 to 12 feet below the 
surface earth is an irregularly disposed stratum of pink, yellow, 
or grey loess, known in Sinhalese as « Samara»; beneath it is 
a bluish grey clay, often mixed with sand. This is probably pre- 
glacial, and is known as «Valan matté» (pot clay). Farther 
down is the «Illama», a stratum of quartz pebbles which vary 
in colour and range in size from that of « small shot to a foot- 
ball». In some places this Illama is found at a considerable 
depth, and Coomaraswamy (1904) records 120 feet at Botiyatenna, 
near Rakvana. Deeper down is the « Marlava», coloured white, 
grey or pink kaolin often mixed with finely divided mica de- 
rived from the decomposed rock, and miners affirm that in some 
localities the « Illama » recurs beneath the « Marlava », but 
usually they reach the bed rock they term « Paru gala », which is 
said to be chalky in some places and is then known as « Hunu 
gala ». 


Type-locality : Kuruvita in Sabaragamuva province. 


Type area for Ratnapura series is the broad valley between 
the Sri Padha (Adam’s peak) massif and the outliving area and 
extending from Gättahatha through Kuruvita, Ratnapura and 


Palmadulla to the vicinity of Balangoda and westwards to 
Kalavana. 


Fossils : Geoemyda trijuga sinhaleyus Deraniyagala, Trionyx 
punctata sinhaleyus Deraniyagala, Crocodylus sp. Hexaprotodon 
sinhaleyus Deraniyagala, Rhinoceros sinhaleyus Deraniyagala, 
Bibos gaurus sinhaleyus Deraniyagala, Leo leo sinhaleyus Dera- 
niyagala, Elephas maximus sinhaleyus Deraniyagala, Palaeoloxo- 
don namadicus sinhaleyus Deraniyagala, Hypselephas hysudricus 
sinhaleyus Deraniyagala, Sus sinhaleyus Deraniyagala, Acanthion 
sivalensis sinhaleyus Deraniyagala. 


Bibliography : Drrantyacata (P. E. P.) (19364), (1937), (1937a). 
(1939), (1939a), (1940), (1955). 
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age Ee go y ol | aane yaa rr e ahe Archaean 
(Ceylon). 


Wapa (D.N.) (1943). Rare earth minerals in Ceylon rocks. 
Records Dept. Mineralogy. Prof. Pap., n° 1. 


T 
PESO Wi HORIZONS. oie a aen dc wide a wks Jurassic 
(Ceylon). 
See: TABBOVA SERIES. 
PERC UEL SERIES cls ce aa cere ec RMN TE T OUATE E Jurassic 


(Ceylon). 

Wayan (E. J.) (1920). A preliminary note on some fossi- 
liferous beds in Ceylon. Spolia zeylanica, vol. 11, pp. 407-410. 

Waytannp (E.J.) (1924). The jurassic rocks of Tabbova. 
Spolia zeylanica, vol. 13, pt. 2, pp. 195-209, 3 pl. 

Two small areas and a doubtfull third are known. These 
deposits are probably more extensive than relized at present. 

Waytanp (E. J.) (1920) assigns a Gondwana age to the beds 
discovered by Parsons in 1905. In 1924 he describs the sits in 
detail. The rocks consist of sandstone, grits, argillaceous sand- 
stones, shales, total thickness of 2000 feet or more, and display 
pronounced jointing. The beds form a syncline faulted into the 
archaean rocks which lacks charnockite. Fossils were only found 
in the pipe clay. 

Sewarp (A.C.), Hortum (R.E.) (1922) described the bota- 
nical fossils from the pipe clay anf suggest correlation with the 
Kota beds of Madras (See, this fasc. p. 145) (Lower Oolite and 
Upper Lias). 

SrrHo.ey (R. V.) (1944) records 8 species of which 2 are new 
and confirms their jurassic age. 

In the coarse grit from Tabbova, Drranryacata (P.E. P.) 
(1941, 1955) describes impressions of parts of large plants and of 
a frond of Cycad. The Tabbova beds are divisible botanically into 
the Cladophlebis ones with fossiliferous pipe clay and Ginkgo- 
phyte ones of grit. 

The fossils of the Tabbova horizon are: 

Cladophlebis reversa (Feist.) = Todites williamsoni (Brongn.), 
Cladophlebis denticulata (Brongn.), Taeniopteris spatulata (Mc 
Clell.), Araucarites cutchensis (Feist.), Brachyphyllum mamillare 
(Brongn.), Elatocladus plana (Feist.), Desmiophyllum sp., Clado- 
phlebis zeylanica Sitholey, Sphenopteris wadiai Sitholey, fern-like 
fragments of Taeniopteris spatulata McClelland, Ptilophyllum sp., 
Otozamites sp., Nilssonia fissa (Feist.) Sew. and Sahni. 
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(Tabbova Series, continued) 


Andigama horizon described first by Derantyacata (P.E.P.) 
(1939). Indurated shale secured from a depth of 40 to 50 feet at 
Andigama in the north-western province, contained traces of 
coal and emitted dense bituminous fumes when beated. Thin 
sheets of calcite occur between its laminae. This shale is equiva- 
lent to the Rajamahal of India (See p. 222). 


Sau (S.C. D.) (1953) describs botanical microfossils from An- 
digama shale. There are more than 35 types of spores and 
pollen, cuticle fragments of bennettitalean and coniferous affini- 
ties and wood fragments. The ressemblance between this/three 
winged Andigama pollen and that from Nipania in India is close 
and this Ceylan flora is more akin to that of the Rajmahal than 
to one from any other Indian upper Gondwana horizon. 


Fossils from Andigama are: Spores and Pollen: — 


Chomotriletes Naum., Leiotriletes Naum., Lophotriletes 
Naum., Acanthotriletes Naum., Dictylotriletes Naum., Camptotri- 
letes Naum., Azonomonoletes Luber., Eurayzonotriletes Naum., 
Dolickotrilistrium Naum., Aletes Ibr., Oedemosaccus Naum., 
Brachytrilistrium Naum., together with Coniferous pollen with 
three bladders and Bennettitalean and Coniferous cuticular 
fragments. 


DERANIYAGALA (P. E. P.) (1955) describes an outcroup of Ju- 
rassic age from the left bank of the Kalaoya, Vilpattu south, 
north-western province. 


TAPROBANE SYSTEM .................0.00000e Archaean 
(Ceylon). 


Wapia (D.N.) (1943). Rare earth minerals in Ceylan rocks. 
Rec. Dept. Mineralogy Ceylon Prof. Pap., n° 1. 


VIJAYAN SERIES 
(Ceylon). 


Wapa (D.N.) (1943). Rec. Dept. Mineral. Ceylon Prof. Pap., 


EO MT eat Archaean 


no 1 


Fernano L. J.D.) (1948). Some aspects of the geology of 
: y o 
Ceylon. Proceed. Third Annu. Session Ceyl. Assn. Sci., pt. 3. 


Vijayan series include Bintenne gneisses, Wanni gneisses and 
Kaduganna gneisses. Underlies the Khondalite series. 
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WANN GNEISSES ena se cette EEEE S caus Archaean 
(Ceylon). 
Coates (J.S.) (1935). The geology of Ceylon. Spolia zeyla- 
nica, vol. 19. 
Pink and buff colored gneisses occupies the northern half of 
Ceylon, as far south as to the foot hills of the central massif. 
Frernapo (L. J.D.) (1948). 
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STRATIGRAPHIC INDEX 
[India (I), Pakistan (P), Burma (B), Ceylon (C)] 


Indeterminate : Chaman (P), Granulite series (I), Hyderabad beds 
(I), Kattra shales (I). 


Archaean: Aimangala conglomerate (I), Allagiri stages (I), 
Aravalli system (I), Archaean group (I), Arkasani granite 
gneiss (I). 

Badesar quartzite (I), Bailadila series (I), Balaghat gneiss 
(I), Balangoda group (C), Bandite series (I), Bastar Ar- 
chaean (I), Baxa series (I), Bellary gneiss (I), Bengal gneiss 
(I), Bengpal series (I), Bezwada gneiss (I), Bhiaura quart- 
zite (I), Bhitri stage (I), Bichua stage (I), Bidaloti series (I), 
Bihar (Behar) transitions (I), Binota basal conglomerate (I), 
Binota shales (I), Bintenne series (C.), Birmitrapur stage (I), 
Bundelkhand gneiss (I). 

Carnatic gneiss (I), Chaibasa stage (I), Chakradharpur 
granite-gneiss (I), Champaner beds (I), Champion gneiss (I), 
Chanderdip stage (I), Charnockite series (C), Charnockite se- 
ries (I), Chilpi Ghat series (I), Chitaldrug series (I), Chitor 
gneiss (I), Chorbaoli stage (I), Chota Nagpur granitic-gneiss 
(I), Closepet granite (I). 

Daling series (I), Dalma trap (I), Darjeeling gneiss (I), 
Dhanjori group (I), Dharwar system (C), Dharwar system (I), 
Dome gneiss (I). 

Galle series (C), G.R. formation (I), Gangpur series (I), 
Ghoriajor stage (I), Gondite series (I), Gosalpur quartzites 
(I), Guddadrangavanhalli formation (I), Gwalior system (I). 

Hosur series (I), Hypogene series (I). 

Prat complex (I), Iron-Ore series (I), Iron-Ore stage 

Jandimatte and Kaldurga conglomerates (I), Javanhalli 
series (I), Jobat beds (I), Junawani stage (I). 

Kadbikhera stage (I), Kadugannama series (or gneiss) (C), 
Kailassa gneiss (I), Kaldurga conglomerates (I), Kanoj grits 
(1), Khairmalia Amygdaloid (I), Khardeola grits (I), Khasia 
trap (I), Khondalite series (C), Khondalite series (I), Khori- 
Malan sandstone (I), Kodamite series (I), Kodurite series (I), 
Kolar schists (I), Komaranhalli series (I), Kopayi quartzite (I), 
Kumaramunda stage (I). 

Laingar stage (I), Lohangi stage (I), Lora stage (I). 
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Majhauli stage (I), Mallapanahalli crush conglomerate (I), 
Mansar stage (I), Melur stage (I), Mogok gneiss series (B), 
Morar series (I), Mountain gneiss (I), Myllium granite (I), 
Mysore gneiss (I). 

Nilgiri or Mountain gneiss (I). 

Older metamorphics (I). 

Pendulnar quartzite series (I), Peninsular gneiss (I), Point 
de Galle group (C), Phyllite series (I). 

Raghunathpali conglomerate (I), Raiolo series (I), Ramtek 
stage (I), Ranthambhor quartzite (I). 

Sakarsanhalli series (I), Sakarsanite series (I), Sakoli se- 
ries (I), Salem gneiss (I), Saletekri beds (I), Salkhala series 
(I), Sapghota stage (I), Sargur series (I), Sausar series (I), 
Serendib system (C), Shillong series (I), Shimoga schists (I), 
Sihora beds (I), Sikandermalai stage (I), Sikkim gneissose 
granite (I), Singhbhum granite (I), Sitapar stage (I), Siva- 
malai series (I), Sonawani series (I). 

Taprobane system (C.), Tarikere series (I), Trap-Shotten 
gneiss (I). 

Utekata stage (I). 

Vaikrita system (I), Vedic group (I), Vijayan series (C), 
Vizianagram gneiss (I). 

Wanni gneisses (C). 


Archaean to Silurian : Tawng-Peng system (B). 


Precambrian: Ajabgarh series (I), Albaka beds (I), Alwar se- 
ries (I), Attock slates (P), Auk shales (1). 

Badalgarh stage (I), Bairenkonda (Byrenkonde) quartzites 
(I), Banganapalli stage (I), Bawar series (I), Bhagawanpura 
limestone (I), Bhima series (I), Biana stage (I), Bijawar sys- 
tem (I), Boileauganj beds (I), Boileauganj stage (I), Byana 
stage (I), Byrenconda (Bairenkonda) quartzites (I). 

Carbonaceous system (I), Chail series (I), Champion gneiss 
(I), Chaung-Magyi series (B), Cheyair series (), Cheyyeru 
series (I), Cuddapah beds (I), Cuddupah system (I), Cum- 
bum slates (I). 

Damdama stage (I), Delhi system (I). 

Encharani quartzites (I), Erinpura granite (I). 

Gadhasar slates (I), Godavery beds (I), Goolcheroo quart- 
zites (I), Gulcheru quartzite (I), Guvvalacheruvu quartzite (I). 

Hazara (slates series of...) (P), Hornstone breccia (I), Hy- 
derabad beds (I). 

Idar granite (I), Irlakonda quartzites (I). 

Jalor granite (I), Jammalamadugu stage (I), Jiran sand- 
stone (I), Jootoor trap (I), Jungel beds (I), Jungel series (I), 
Jutogh series (I). 

Kadapah beds (I), Kaladgi system (I), Kistna series (I), 
Kokulum stage (I), Kolamnala shales (I), Kolhan series, 
Kushalgarh limestone (I). 

Mahabar schists (I), Malani beds (I), Mandan series (I), 
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Martaban system (B), Martoli series (I), Mong Long mica- 
schists (B), Mundeti series (I). 

Nagamalai stage (I), Nagari quartzites (I), Nallamalai se- 
ries (I), Nandyal shales (I), Nithahar quartzites and bedded 
trap (I). 

Para series (I), Palamodu trap (I), Papaghni series (1), 
Par series (I), Penganga beds (I), Paupugnee series (I), Pola- 
vaindla quartzites (I), Poolumpett slates and limestones (I), 
Pulivenala quartzites (I), Pullampet slates and limestones (I). 

Rajagriha series (I), Rajgir series (I), Red shale series of 
the Son valley (I). 

Salween granites and gneisses (B), Sawa grits and shales 
(I), Simla slates (I), Sinchu La stage (I), Siwana granite (I), 
South Mahratta country beds (I), Srisailam quarzites (I), 
Sub-Metamorphics (I). 

Tadpatri shales and limestones (I), Tenasserim system (B), 
Tirumangalam stage (I), Transition system (I). 

Upper micaschists (I). 

Vaimpalli slates and limestones (I). 

Wer (Weir) stage (I). 


Precambrian-Triassic : Axial series (B). 


Precambrian-Lower Palaeozoic: Dogra slates (I), Haimanta 
system (I), Infra Blaini beds (I), Jaunsar series (I), Kheuwra 
group (P), Pseudomorphic salt-crystal zone (P), Punjab sa- 
line series (P), Purple sandstone series (P), Saline series (I), 
Salt pseudomorphic stage (P), Slate series (I, P). 


Precambrian or Cambrian : Betwa series (I), Bijaigarh shales (I). 

Chandarpur sandstone or series (I). 

Dalchipur sandstone (I), Dhandraul quartzite (I), Diamond 
limestone and sandstone (I), Dogra slates (I). 

Ganurgarh shales (I), Glauconitic beds (I). 

Haveli series (I), Hyderabad beds (1). 

Infra-Blaini beds (I). 

Jammalamadugu stage (I), Jodhpur sandstones (I). 

Kaimur conglomerate (I), Kaimur series (I), Kajrahat lime- 
stone (I), Kapra quartzites (I), Ken series (or Sub-system) 
(I), Kheinjura stage (I), Khoondair stage (I), Khymore se- 
ries (I), Koilkuntla limestone (I), Kundair stage (I), Kurnool 
system (I), Kymore series (I). 

Lower Vindhyan system (I). 

Narjee limestones (I), Narji limestones (I), Nimbahera 
shales and limestones (I). 

Olive shales (I), Owk shales (I). 

Palkua shales (I), Palnad beds or series (I), Paneum stage 
(I), Paniam stage (Paneum) (I), Panna sandstone (I), Panna 
shale (I), Pinnacled quartzite (I), Plateau quarzite (I), Por- 
cellanic (Porcellanite) stage (I), Pulkoa schist, Purana 
group (I). 
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Raipur limestone (I), Ralam series (I), Rewah series (I), 
Rhotas stage (I), Rohtas (Rhotas) stage (I). 

Samria shales (I), Scarp sandstone (I), Sirbu shales (I), 
Sub-Kaimur series (I), Sullavai sandstone or series (I), Sus- 
nai Breccia (I). 

Talikot beds (I), Tirhowan (Tirohan) limestone (I), Tirio- 
han limestone, Trappoid beds (I). 

Upper Bhander limestones (I), Upper Bhander sandstones (I). 

Venkatpur sandstone (I), Vindhyan system (I). 


Palaeozoic and Mesozoic : Himalayan series (I). 


Paleczoic : Bamping-Nangsewik limestone (B), Bap beds (I), 
Chandpur series (I), Chitral slates (P), Dravidian group 
and era (I), Great limestone zone (B), Gondwanas of Poonch 
(I), Jured series (I), Mandhali series (I), Pyinyaung limestone 
(B), Sarikol series (P, I), Shali limestone and sandstone (I), 
Tanol series (I, P), Taunggyi-Hopong-Htmasang limestone 
(B), Thamakan limestone (B). 


Lower Palaeozoic: Chandragiri limestones (I), Deoban lime- 
stone (I), Heho limestone (B), Jaonsar (Jaunsar) series (I), 
Loi Sempu limestone (B), Sarpo Laggo series (I), Tanol beds 
(P). 


Cambrian: Babeh series (I), Baghanwala stage (P), Bhabeh se- 
ries (I), Bhaganwala limestone (P), Bhander series (I), Bun- 
dair series (I). 

Dulchipore sandstone (I). 

Fawn limestone (I). 

Ganurgarh shales (I), Garbyang series (I). 

Haimanta system (I), Haveli series (I). 

Jadh series (I), Jhiri shales (I), Jutana sandy dolomite (P). 
Khussak group (P), Kussak group (P). 

Magnesian sandstone beds (P). 

Neobolus beds (P). 

Obolus beds (P). 

Pangyun beds (B), Parahio series (I). 

Semri series (I), Siphonotreta beds (P), Son series (I). 
Tara sandstone (I), Tons series (I). 


Ordovician : Bawzaing horizon (B), Hwe-Mawng beds (B), 
Mawson series (B), Naungkangyi series (B), Ngwetaung 
sandstones (B), Nyaungbaw beds (B), Shiala series (I), Thit- 
teikkon sponge bearing bed (B). 


Silurian : Bawdwin volcanic stage (B), Kyawktap graptolite bed 
(B), Loikaw beds (B), Manaw beds (B), Namhsim beds (B), 
Orthoceras beds of Mawson (B), Panghsa-Pye graptolite 
band (B), Pangong slates (I), Pindaya beds (B), Tawng-Bat 
graptolite bearing horizon (B), Wabya graptolite bed (B). 
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Silurian-Devonian : Muth system, Zebingyi stage (B). 


Devonian : Echinosphaerites limestone (B), Maymyo limestone 
(B), Padaukpin limestone (B), Wetwin shales (B). 


Devonian-Carboniferous : Kanawar system (I). 
Devonian-Permian : Plateau limestone (B), Sedaw limestone (B). 


Upper Palaeozoic : Anthracolithic system (I), Barahat series (I), 
Chakrata series (I), Garhwal series (I), Glossopteris flora (I), 
Infra-Krol beds (I), Jaonsar system (I), Khongbu series (I), 
Krol series, Nagthat series, Purple slate series (I), Rikba 
stage (I). 

Precarboniferous : Biya limestone series (B), Mergui series (B). 


Carboniferous : Agglomeratic slate (I), Barus beds (I), Betar 
(Poonch) conglomerate (I), Blaini beds (I), Conularia bed 
(P) (I), Eurydesma beds (P), Fenestella series (I), Fenestella 
shales and quartzite (I), Karharbari stage (I), Lipak series (I), 
Lower calcareous series (I), Lowo beds (I), Marbal beds (I), 
Mawchi series (B), Mount Everest pelitic series (I), Nagmarg 
beds (I), Namhpe beds (B), Needle shales (I), Po series (I), 
Pokaran beds (I), Poonch conglomerate (I), Punjabian series 
or stage (P), Speckled sandstone series (P), Syringothyris 
limestone (I), Talchir series (I), Taungnyo series (B). 


Permo-Carboniferous : Fusulina limestone (I), Great limestone 
(I), Kuling system (I), Mandalay limestone (B), Moulmein 
system (B), Mount Everest limestone series (I), Pyintha lime- 
stone (B), Shaksgam series (I), Siliceous limestone group (P), 
Tonbo beds (B), Umaria marine beds (I), Upper Calcareous 
series (I). 


Permian : Amb beds (P), Barakar series (I), Barakar stage (I), 
Barren measures (I), Bijori beds (I), Chidru beds (P), Dai- 
gaon beds (I), Damuda series (I), Dummapett sandstones 
(I), Gangamopteris beds (I), Hazara (Infra-Trias of...) 
(P), Himgir beds (I), Infra-Trias of Hazara (P), Ironstone 
shales (I), Jabbi beds(P), Kalabagh beds(P), Kamptee beds 
(I), Kamthi beds(I), Katha beds(P), Kubedaw beds (B), 
Kuling shales (I), Kund-Ghat beds (P), Lachi series (I), Lati- 
har beds (I), Lingagoodium sandstones (I), Mahuda stage (1), 
Motur beds (I), Pali beds (I), Productus limestone (P), Pro- 
ductus shales of Spiti and Bashahr (I), Protoretepora beds (I), 
Raniganj stage (I), Sironcha sandstones (I), Subansiri beds 
(I), Tarcherla sandstones (I), Transitional beds (1), Virgal 
beds (P), Yinyaw beds (B), Zewan beds (I). 


Post-Permian : Central gneiss of the Himalaya (I). 
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Upper Palaeozoic to Cainozoic : Aryan group and era (I). 


Upper Palaeozoic-Mesozoic : Gondwana system (I), Martaban 
grits (B), Pamir limestone (I), Tibetan series (I), Zanskar sys- 
tem (I). 


Carboniferous-Triassic : Dothak series (I), Lower Gondwana 
system (I), Panjal system (I). 


Permo-Triassic : Chintalpudi sandstone (I), Episageceras dalai- 
lamae (zone of ...) (I), Hirapur stage (I). 


Mesozoic : Dodang series (I), Hill-rocks (B), Kyau Kyan series 
(B), Raksas series (I), Tal beds (I). 


Triassic : Almod beds or stage (I), Anaram beds (I), Arcestes 
(black shales with...) (I), Bagra beds (I), Bivalve limestones 
(P), Castle Hill horizon (i), Celtites sp. (zone of ...) (P), Cera- 
tites beds of the Salt Range (P), Chilamkurkur series (I), 
Chocolate limestone (I), Chocolate series (I), Chin shales (B). 

Daonella beds (I), Daonella limestone (I), Daonella indica 
(limestone with...) (I), Daonella shales (I), Denwa stage (I), 
Dolomites series (P). 

Flemingites flemingianus (zone of...) (P), Gokteik series (B), 
Grey beds (I), Halobia beds (I), Halorites beds (I), Hauerites 
beds (I), Hedenstroemia beds (I) (P), Joannites cymbiformis 
(beds with ...) (I), Juvavites beds (I), Juvavites angulatus 
(beds with ...) (I). 

Kalapani limestone (I), Kalaw red beds (B), Kothair beds 
(I), Kamawkala limestone (B), Kuti shales (I), Kyinsi beds 
(B); Lilang system (I), Mahadeva series (I), Maitur stage (I), 
Maleri satge (I), Mangli beds (I), Meekoceras beds (P) (I), 
Megalodon limestone (I), Monotis shale (I). 

Na Keng beds (B), Napeng stage (B), Niti limestone (I), 
Ophiceras beds or zone (I), Ophiceras tibeticum (zone of ...) 
(1), Ophiceras sakuntala (zone of ...) (I), Otoceras beds (I), 
Otoceras woodwardi (zone of ...) (I), Pachmarhi beds (I), 
Panchet series or stage (I), Para limestone (I), Parsora stage 
(1), Prionolobus rotundatus (zone of ...) (P), Proclydonautilus 
griesbachi (zone of ...) (I), Ptychites rugifer (zone of ...) (D), 
Quartzite series (I). 

Scythian stage (P), Stephanites superbus (zone of ...) (P), 
Subrobustus beds (I), Tanakki boulder conglomerate (P), 
Tiki stage or beds (I), Traumatocrinus limestone (I), Tropites 
beds (I), Tropites limestone (I), Tso Lhamo limestones (I), 
Tso Lhamo series (I), Weean beds (I). 


Triassic-Jurassic : Aghil series (I), Dubrajpur beds (I), Grey 
limestone (I) (P), Kioto limestone, Madhan slates (I), Purple 
sandstone zone (B), Red sandstones of Kalaw, Amherst dis- 
trict and Mergui (B), Supra Kuling esries (I). 
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Triassic-Cretaceous : Supra-Kuling series (I). 
Rhaetic-Liassic : Tagling stage and Tagling limestone (I). 


Jurassic : Abor volcanic series (I), Abur bed (I), Amaltheus cor- 
datus (zone of...) (I), Amaltheus lamberti (zone of...) (I), Am- 
monite bed of Kuchri(I), Anceps beds (I), Andigama group 
(C), Atgar stage (I), Athgarh stage (I), Athleta beds (I). 

Badasar beds (I), Beckeri zone (I), Bedesar beds (I), Chari 
group (I), Chaugan stage (I), Chidamu beds (I), Chikiala beds 
(I), Cladophlebis bed (C), Cutch series (I), Cuttack stage (I). 

Dhosa oolite (I), Earthy shelly limestone (I), Eudoxus zone 
(I), Ginkgophyte bed (C), Golapilli beds (I), Gondwana sys- 
tem (C). 

Habo series (I), Jabbalpore series and stage (I), Jaisalmir 
limestones (I), Jaisalmer series (I), Janjal Plant series (P), 
Kach series (I), Kantkot sandstones (I), Katrol series (I), 
Kiogar limestone (I), Kota stage (C), Kuchri ammonite bed 
(I), Kuntkote sandstones (I). 

Laptal series (I), Loian series (B), Lochambal beds (I), 
Lungma limestone (I), Macrocephalus beds (I), Mebha oolite 
(I), Ootatoor plant beds (I), Palmatus zone (I), Panihar beds 
(I), Patcham series (I), Pavalur sandstones (I), Peltoceras 
athleta (zone of ...) (I), Perisphinctes anceps (zone of ...), Pla- 
tynoto zone (I), Polyphemus beds (P). 

Ragavapuram shales (I), Rajmahal series (I), Rajmahal 
stage (C), Rehmanni beds (I), Samana Suk limestone (P), 
Sattavedu (Sattivedu) stage (I), Sivaganga beds (I), Spiti 
shales (I), Sriperumbudur (Sripermatur) series (I), Shtepha- 
noceras macrocephalus (zone of ...) (I), Steraspis zone (I), 
Sulcacutus beds (I). 

Tabbova horizon (C), Tabbova series (C), Tenuilobatus 
zone (I), Tirupati sandstones (I), Trigonia beds (I), Tripetty 
sandstones (I), Utera beds (I), Utatur plant beds (I), Vema- 
varam beds (I), Zeilleria zone (I). 


Jurassic-Cretaceous : Budavada beds (I), Hsipaw series (B), La- 
thi series (I), Namyau beds (B), Sylhet trap (I), Thibaw series 
(B), Umia beds (I). 


Jurassic-Pleistocene : Aryan Group (in Ceylon). 


Cretaceous : Belemnite beds (P), Chappar shales (P), Gieumal 
sandstone (I) (P), Giumal sandstone (I) (P), Globotruncana 
appenninica (zone of...) (P), Globotruncana linnei (zone of ...) 
(P), Globotruncana stuarti and linnei (zone of ...) (P), Hemip- 
neustes beds (P), Jhakmari stage (P), Lithographic limestone 
of Samana (P), Main sandstone series of Samana (P), Nodu- 
lar limestone (I), Olive series (P), Olive shales (P), Pab sand- 
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stones (P), Parh limestone (P), Ptilophyllum beds (I), Ra- 
diolites beds (P), Reshum conglomerate (P), Sphenodiscus 
beds (P), Zamia beds (I). 


Lower Cretaceous : Ahmednagar (Himatnagar) sandstone (I), 
Belemnite shales (P), Giri limestone (I), Giumal beds (I), 
Himatnagar sandstone (I). 


Middle Cretaceous : Bhuj series (I), Mai beds (B), Palmoxylon 
beds (I), Ukra beds (I), Utatur stage (I). 


Upper Cretaceous : Anisoceras beds (I), Arrialoor stage (I), Ari- 
yalur stage (I), Bagh beds (I), Cardita beaumonti beds 
(P) (I), Carnosaur bed (I), Chikkim limestones and shales (J), 
Chirakhan marl (I), Coralline limestone (I), Deola and Chi- 
rakhan marl (I), Dudkur Infra-trappean beds (I), Dzongbuk 
shales (I), Fresh water limestone and chert (I), Infra-trappean 
(1), Kailas granite (I), Kallamedu bone-bed (I), Kampa shales 
(I), Kyi-chu granite (I), Lameta series (I), Langpar stage (I), 
Mahadek stage (I), Nerinea beds (I), Nimar sandstone (I), 
Niniyur beds (I), Ninniyur beds (I), Omphalocyclus beds (P), 
Orbitolina limestone (I), Pathanian stage (P), Sauropod bed 
(I), Southern India Cretaceous (I), Trappean grits (I), Tri- 
chinopoly stage (I), Trigonoarca beds (I), Tuna limestone (I), 
Utatur stage (I), Valudayur beds (I), Wadhwan sandstones (I). 


Cretaceous-Miocene : Arakan system (B). 


Cretaceous-Eocene : Balmir sandstone (I), Barmer sandstone (I), 
Deccan trap (I), Dunghan limestone (P), Intertrappean beds 
(1), Kampa system (I), Laungshe shales (B), Newer or over- 
lying trap (I), Physa beds (I), Pondicherry fossiliferous lime- 
stone (I), Saddle Hill phase (I), Serpentine series (I), Tura 
series (I). 


Danian-Paleocene : Negrais formation (B), Paungyi conglome- 
rates (B), Swelegyin conglomerate (B). 


Paleocene : Cherra sandstone (I), Therria stage (I). 


Tertiary : Conjeveram gravels (I), Frog beds (I), Kailas conglo- 
merate and sandstone series (I), Marine sandstone of Coro- 
mandel (I), Marine sandstone beds of Ramnad and Cape Co- 
morin (I), Sub-Himalayan system (I). 


Nummulitic : Deccan trap (I), Hkuma series (B), Indus beds (I), 
Nga-Tha-Mu beds (B), Schwezetaw coal bearing stage (B), 
Shingo beds (I), Upper Indus (sandstones and slates of the...) 


(I). 
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Eocene (s. l.) : Alveolina limestone (P), Bassein series (B), Bha- 
drur beds (P), Bolan limestone (P), Chharat series (P), Chi- 
mi conglomerate (I), Crimson clay (P), Dhak pass beds (P), 
Disang series (I). 

Ghazy shales (P), Green shales (P), Grey limestone (I, P), 
Hangu breccia (P), Hangu sandstones (P), Hangu shale (P), 
Harnai limestone (P), Irregular bed (P), Jaintia series (I). 

Kaladhand limestone (P), Khairabad limestone (P), Kirthar 
series (P, I), Kiol series (I), Kohat limestone (P), Kohat sa- 
line series (P), Kohat shales (P), Kopili stage (I), Kuldana 
beds (P), Kyet-U-Bok beds (B). 

Lakadong limestone (I), Lakadong sandstone (I), Laki se- 
ries (P) (I), Lockart limestone (P), Makwari beds (I), Meting 
limestone (P), Meting shales (P), Nammal limestones and 
shales (P), Narpuh sandstone (I), Nongkulang Hill series (I), 
Nummulitic shales (P), Ostrea alternations (P), Panoba shales 
(P), Patala series (P), Pellatispira beds (P), Planorbis bed 
(P), Pondaung sandstones (B), Port Blair series (I), Prang 
limestone (I), Ranikot series (I) (P), Red Clay zone (P). 

Sakesar limestone (P), Sedimentary series (I), Shekhan 
limestone (P), Siju limestone (I), Sirki shales (P), Spintangi 
beds (P), Subathu series (I), Sylhet limestone stage (I). 

Tabyin clays (B), Takli series (I), Tapti series (I), Tarkhobi 
limestone (P), Tarkhobi shales (P), Tilin sandstones (B), Tura 
sandstone or stage (I), Um Rileng beds (I), Umlatdoh lime- 
stone (I), Yaw stage (B), Zinda Pir limestone and shale (P). 


Eocene-Oligocene : Rewak beds (I). 
Eocene-Miocene : Sirmur Series (I). 
Tertiary-Recent : Laterite (I) (P). 


Oligocene : Archipelago series (I), Baragolai stage (I), Coal mea- 
sures sub-series of Upper Assam (I), Karnak beds (P), Kin- 
mungyon shales (B), Kojak shales (P), Laisong stage (I), 
Naogaon stage (I), Okhmintaung sandstones (B), Padaung 
stage (B), Prome stage (B), Renji stage (I), Shwezetaw sand- 
stone (B), Sitsayan shale (B), Tikat Parbat stage (I), Yenan- 
gyat beds (B), Zenam stage (I). 


Oligocene-Miocene : Bhuban stage (I), Mikir Hill shales and 


sandstones (I), Pegu system (B), Singu stage (B), Surma se- 
ries, Velates bed (B). 


Neogene : Durgapur beds (I), Mepale oil shales (B), Tendau se- 
ries (B). 


Miocene: Akauktaung stage (B), Baripada beds (I), Boka Bil stage 
(I), Bugti beds (P), Dag beds (P), Dagshai beds (I), Dagshai 
stage (I), Dharmsala beds (I), Dwarka beds (I), Fatehjang 
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zone (P), Gaj series (I), Gajansar beds (I), Girujan clay stage 
(I), Helan stage (I), Hinglaj stage (P), Jaffna stage (or series) 
(C), Kama clays (B), Kasauli beds (I), Kudremale stage (or 
series), Kyaukkok sandstone (B), Malu beds (or horizon) (G) 
Mang stage (I), Maw gravels (B), Migyaungyi stage (B), Min- 
thagalkanda series (or stage) (C), Miocene (C), Mogaung 
sands (B), Murree series (P) (I), Nahan stage (I), Nahun stage 
(I), Nalagarh stage (I), Namting series (B), Noije series (B), 
Nummulitic limestone series (P), Num Rong Khu stage (In- 
dia), Obogon alternations (B), Palandri stage (I), Pyalo stage 
(B), Pyawbwe stage (B), Quilon beds (I), Red bed at base 
of Irrawaddy series (B), Tipam sandstone (I), Turritella sands 
(B), Yenangyaung stage (B). 


Mio-Pliocene : Cuddalore sandstone (I), Dupitila beds (I), Middle 
Siwalik (I), Nagri stage (P) (I), Natma series (B), Trivicary 
grits (1), Tiruvakarai grites (I), Warkalli beds. 


Miocene-Pleistocene : Nimadric system (P), Siwalik system (I) 
(P), Tipam series (I). 


Pliocene : Bhandar beds (P), Bhandar series (I), Chinji stage (P) 
(I), Dhok Pathan zone or stage (I) (P), Gritty sandstone (I), 
Gwadar stage (P) ,Irrawady series (B), Kamlial stage (P) (1), 
Makran series (P), Manchar series (P) (I), Mekran series (P), 
Pinjor zone or stage (I) (P), Plateau gravels (B), Plateau red 
earth (B), Pondicherry silicified wood deposit (I), Rajah- 
mundry sandstones (I), Riwat beds (P), Sandrock stage (P) 
(D, Sutley stage (I), Talar stage (P), Tanai Hka boulder 
conglomerate (B), Tatrot stage (P) (I), Uru boulder conglo- 
merate (B). 


Pliocene-Quaternary : Dangot sandstone (P), Dehing (Dihing) 
series (I), Fossil wood series (B), Karewas (I), Kharian beds 
(I), Namsang stage (I), Siwalik conglomerate (P) (I). 


Quaternary : Bhangar (I), Boulder conglomerate (I), Elephas 
maximus stage (C), Hippopotamus stage (C), Hundes ossi- 
ferous gravels (I), Iron clay (I), Kankar (I), Khadar (I), 
Lei conglomerate (P), Nagrota beds (I), Narbada gravels (I), 
Pleistocene (C), Ratnapura series (C), Regur (I), Tavi for- 
mation (I), Usar (I). 


Recent : Amir Shingle beds (I), Bhabar (I), Lake laterite (1), Por- 
bandar stone (I), Tarai (I). 
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ALPHABETIC INDEX 
[India (I), Pakistan (P), Burma (B) and Ceylon (C)] 


Abor volcanic series (I). Athleta beds (I). 
Abur bed (I). Attock slates (P). 
Agglomeratic slate (I). Auk (Owk) shales (1). 
Aghil series (I). Axial series (B). 
Ahmednagar (Himatnagar) 

sandstone (I). Babeh series (I). 
Aimangala conglomerate (I). Badalgarh stage (I) 
Ajabgarh series (I). Badasar beds (I). 
Akauktaung stage (B). Badesar quartzite (I). 
Albaka beds or stage (I). Bagh beds (I). 
Allagiri stage (I). Baghanwala stage (P). 
Almod beds or stage (I). Bagra beds (I). 
Alveolina limestone (P). Bailadila series (I). 
Alwar series (I). Bairenkonda quartzites (I). 
Amaltheus cordatus (zone of...) | Balaghat gneiss (I). 

(1). Balangoda group (C). 
Amaltheus lamberti (zone of...) | Balmir sandstones (I). 

(D). Bandite series (I). 
Amb beds (P). Bamping-Nangsewik limestone 
Amir Shingle beds (I). (B). 
Ammonite bed of Kuchri (I) | Banganapalli stage (I). 
Anaram beds (I). Bap beds (I). 
Anceps beds (I). Baragolai stage (I). 
Andigama horizon (C). Barahat series (I). 
Anisoceras beds (I). Barail series (I). 
Anthracolithic system (I). Barakar stage (I). 
Arakan system (B). Baripada beds (I). 
Aravalli system (1). Barmer (Balmir) sandstones (I). 
Arcestes (black shales with...) | Barren measures (I). 

(I). Barus beds (I). 
Archaean group - of India (I). | Bassein series (B). 
Archipelago series (I). Bastar archaean (I). 
Ariyalur stage (I). Bawar series (I). 
Arkasani granite-gneiss (I). Bawdwin volcanic stage (B). 
Arrialoor stage (I). Bawzaing horizon (B). 
Aryan group (C). Baxa series (I). 
Aryan group and era (I). Beckeri zone (I). 
Atgar stage (I). Bedesar beds (I). 


Athgarh or Cuttack stage (I) | Belemnite beds (P). 


Belemnite shales (P). 

Behar transitions (I). 

Bellary gneiss (I). 

Bengal gneiss (I). 

Bengpal series (I). 

Betar (Poonch) conglomerate 
(I). 

Betwa series (I). 

Bezwada gneiss (I). 

Bhabar (I). 

Bhabeh series (I). 

Bhadrar beds (P). 

Bhaganwala limestone (P). 

Bhagawanpura limestone (I). 

Bhandar beds (P). 

Bhander series (I). 

Bhangar (I). 

Bhiaura quartzites (I). 

Bhima series (I). 

Bhitri stage (I). 

Bhuban stage (I). 

Bhuj series (I). 

Biana stage (I). 

Bichua stage (I). 

Bidaloti series (I). 

Bihar transitions (I). 

Bijaigarh shales (I). 

Bijawar system (I). 

Bijori beds (I). 

Binota basal conglomerate 
(Khorimalan sandstone) (I). 

Binota shales (I). 

Bintenne series (C). 

Birmitrapur stage (I). 

Bivalve limestones (P). 

Blaini beds (I). 

Biya limestone series (B). 

Boileauganj beds (I). 

Boka Bil stage (I). 

Bolan limestone (P). 

Boulder conglomerate (I). 

Budavada beds (I). 

Bugti beds (P). 

Bundair series (I). 

Bundelkhand gneiss (I). 

Byana stage (I). 

Byrenkonda quartzites (I). 


Carbonaceous system (1). 
Cardita beaumonti beds (P, I). 
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Carnatic gneiss (I). 

Carnosaur bed (I). 

Castel Hill horizon (I). 

Celtites sp. (zone of...) (P). 

Central gneiss of the Hima- 
laya (1). 

Ceratite beds of Salt Range 
(E 

Chaibasa stage (I). 

Chail series (I). 

Chakradharpur granite-gneiss 
O: 

Chakrata series (I). 

Chaman (P). 

Champaner beds (I). 

Champion gneiss (I). 

Chandarpur sandstones (I). 

Chanderdip stage (I). 

Chandpur series (I). 

Chandragiri limestones (I). 

Chappar shales (P). 

Chari group (1). 

Charnockite series (I). 

Charnockite series (in Cey- 
lon). 

Chaugan stage (I). 

Chaung-Magyi series (B). 

Cherra sandstone (I). 

Cheyair series (I). 

Cheyyeru series (I). 

Chharat series (P). 

Chidamu beds (I). 

Chidru beds (P). 

Chikiala beds (I). 

Chikkim limestones and shales 
(1). 

Chilamkurkur series (I). 

Chilpi Ghat series (I). 

Chimi conglomerate (I). 

Chin series (B). 

Chinji zone or stage (P, I). 

Chintalpudi sandstones (I). 

Chirakhan marl (I). 

Chitaldrug series (I). 

Chitor gneiss (I). 

Chitral slates (P). 

Chocolate limestone (I). 

Chocolate series (I). 

Chorbaoli stage (I). 

Chota Nagpur granite-gneiss 


(I). 
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Cladophlebis beds (C). 
Closepet granite (I). 
Coal Measure sub-series of 
Upper Assam (I). 
Conjeveram gravels (I). 
Conularia bed (P, I). 
Coralline limestone (I). 
Crimson clay (P). 
Cuddalore sandstone (I). 
Cuddapah beds (I). 
Cuddapah system (I). 
Cumbum slates (I). 
Cutch series (I). 
Cuttack stage (I). 


Dag beds (P). 

Dagshai beds (I). 

Dagshai stage (I). 

Daigaon beds (I). 

Dalchipur sandstone (I). 

Daling series (I). 

Dalma trap (I). 

Damdama stage (I). 

Damuda series (I). 

Dangot sandstone (P). 

Daonella beds (I). 

Daonella limestone (I). 

Daonella indica (limestone 
with...) (I). 

Daonella shales (1). 

Darjeeling gneiss (I). 

Deccan Trap (I). 

Dehing series (I). 

Delhi system (I). 

Denwa stage (I). 

Deoban limestone (I). 

Deola and Chirakhan marl (I). 

Dhak Pass beds (P). 

Dhandraul quartzite (I). 

Dhanjori group (1). 

Dharmasala beds (I). 

Dharwar system (I). 

Dharwar system (C). 

Dhok Pathan zone or stage 
(Peds 

Dhosa oolite (I). 

Diamond sandstone, and lime- 
stone (I). 

Dihing (Dehing) series (I). 

Disang series (I). 

Dodang series (I). 


Dogra slates (I). 

Dolomite series (P). 

« Dome » gneiss (I). 

Dothak series (I). 

Dravidian group and era (I). 
Dubrajpur beds (I). 

Dudkur infra-trappean beds (I). 
Dulchipore sandstone (I). 
Dummapett sandstones (I). 
Dunghan limestone (P)- 
Dupi Tila beds (I). 
Durgapur beds (I). 

Dwarka beds (I). 

Dzongbuk shales (I). 


Earthy shelly limestone (I). 

Echinosphaerites limestone 
(B). 

Elephas maximus stage (C). 

Encharani quartzites (I). 

Episageceras dalailamae (zone 
of...) (D. 

Erinpura granite (I). 

Eudoxus zone (I). 

Eurydesma beds (I) (P). 


Fatehjang zone (P). 

Fawn limestone (I). 

Fenestella series (I). 

Fenestella shales and quartzite 
(I). 

Flemingites flemingianus (zone 
of) 

Fossiliferous limestone of Pon- 
dicherry (I). 

Fossil-wood series (B). 

Freshwater limestone and chert 
(I). 

Frog beds (I). 

Fusulina limestone (I). 


Gadhasar slates (I). 
Gaj series (P, I). 
Gajansar beds (I). 

Galle series (C). 
Gangamopteris beds (I). 
Gangpur series (I). 
Ganurgarh shales (I). 
Garbyang series (I). 
Garhwal series (I). 
Ghazij shales (P). 


397 


Ghoriajor stage (I). Hazara (Infra-Trias of...) (P). 
Gieumal sandstone (I, P). Hazara (slate series of...) (P). 
Giri limestone (I). Hedenstroemia beds (I). 
Ginkgophyte bed (C). Hedenstroemia beds (P). 
Girujan clay stage (I). Heho limestone (B). 

Giumal beds (I). Helan stage (I). 

Giumal sandstone (P, I). Hemipneustes beds (P). 
Glauconitie beds (I). Hill Rocks (B). 
Globotruncana appenninica Himalayan series (I). 

(zone of...) (P). Himatnagar (Ahmednagar) 
Globotruncana linnei (zone sandstone (I). 

Gf) (P): Hippopotamus stage (C). 
Globotruncana stuarti and G. | Hingir beds (I). 

linnei (zone of...) (P). Hinglaj stage (P). 
Glossopteris flora (I). Hirapur stage (I). 
Godavery beds (I). Hkuma series (B). 
Gokteik series (B). Hornstone breccia (I). 
Golapilli beds (I). Hosur series (I). 

Gondite series (I). Hsipaw series (B). 
Gondwana system (I). Hundes ossiferous gravels (I). 
Gondwana system (in Ceylon). | Hwe-Mawng beds (B). 
Gondwanas of Poonch (I). Hyderabad beds (1). 
Goolcheroo quartzites (I). Hypogene series (I). 
Gosalpur quartzites (I). 

G. R. formation (I). Idar granite (I). 
Granulite series (I). Igneous complex (I). 
Great limestone (I). Igneous rocks (P). 

Great limestone zone (B). Indus or Shingo beds (I). 
Green shales (P). Infra-Blaini beds (I). 
Grey beds (I). Infra-Krol beds (I). 

Grey limestone (I). Infra-trappean beds (I). 
Grey limestone (P). Infra-Trias of Hazara (P). 
Gritty sandstones (Cuddalore | Inter-trappean beds (I). 

series) (I). Irlakonda quartzites (I). 
Guddadrangavanhalli formation | Iron clay (I). 

(I). Iron-Ore series (I). 
Gulcheru quartzite (I). Iron-Ore stage (I). 
Guvvalacheruvu quartzite (I). Iron-Stone shales (I). 
Gwadar stage (P). Irrawaddy series (B). 
Gwalior system (I). Irregularis bed (P). 

Habo series (I). Jabalpur series and stage (I). 
Haimanta system (I). Jabbalpore series (I). 
Halobia beds (I). Jabbi beds (F). 

Halorites beds (I). Jadh series (I). 

Hangu breccia (P). Jaffna stage (C). 

Hangu sandstone (P). Jaintia series (I). 

Hangu shale (P). Jaisalmer series (I). 

Harnai limestone (P). Jaisalmir limestones (I). 
Hauerites beds (I). Jalor granite (I). 


Haveli series (I). Jammalamadugu stage D 
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Jandimatte and Kaldurga con- 
glomerates (I). 

Janjal plant series (P). 

Jaonsar series (I). 

Jaonsar system (I). 

Jaunsar series (I). 

Javanhalli series (1). 

Jenam stage (I). 

Jhakmari stage (P). 

Jhiri shales (1). 

Jiran sandstone (I). 

Joannites cymbiformis (beds 
with...) (1D). 

Jobat beds (I). 

Jodhpur sandstones (I). 

Jootoor trap (1). 

Jummulumudugoo stage (I). 

Junawani stage (I). 

Jungel beds (I). 

Jungel series (I). 

Jured series (I). 

Jutana sandy dolomite (P). 

Jutogh series (I). 

Juvavites beds (I). 

Juvavites angulatus (beds 
with...) (I). 


Kach series (I). 

Kadapah beds (1). 

Kadbikhera stage (I). 

Kadugannawa series (or 
gneiss) (C). 

Kailas conglomerate and sand- 
stone-series (I). 

‘Kailas granite (I). 

Kailassa gneiss (I). 

Kaimur conglomerate (I). 

Kaimur series (I). 

Kajrahat limestone (I). 

Kalabagh beds (P). 

Kaladgi system (I). 

Kaladhand limestone (P). 

Kalapani limestone (I). 

Kalaw Red beds (B). 

Kaldurga conglomerates (I). 

Kallamedu bone-bed (I). 

Kama clays (B). 

Kamawkala limestone (B). 

Kamlial zone or stage (P, I). 

Kampa shales (I). 

Kampa system (I). 


Kamptee beds (I). 

Kamthi beds (I). 

Kanawar system (I). 

Kankar (I). 

Kanoj grits (I). 

Kantkot (Kuntkote) sandsto- 
nes (I). 

Kapra quartzites (I). 

Karewas (I). 

Karharbari stage (I). 

Karnak beds (P). 

Kasauli beds (I). 

Katha beds (P). 

Katrol group (or series) (I). 

Kattra shales (I). 

Ken series (or Sub-system) 
(I). 

Khadar (I). 

Khairabad limestone (P). 

Khairmalia amygdaloid (I). 

Khardeola grits (I). 

Kharian beds (I). 

Khasia trap (I). 

Kheinjua stage (I). 

Khewra group (P). 

Khirthar series (P, I). 

Khondalite series (I). 

Khondalite series (C). 

Khongbu series (I). 

Khoondair stage (I). 

Khorimalan sandstone (Binota 
basal conglomerate) (I). 

Khussak-group (P). 

Khymore series (I). 

Kinmungyon shales (B). 

Kiogar limestone (I). 

Kiol series (I). 

Kioto limestone (I). 

Kirthar series (P, I). 

Kistna series (I). 

Kodamite series (I). 

Kodurite series (I). 

Kohat limestone (P). 

Kohat saline series (P). 

Kohat shales (PJ. 

Koilkuntla limestones (I). 

Kojak shales (P). 

Kokulum stage (I). 

Kolamnala shales (I). 

Kolar schists (I). 

Kolhan series (I). 


Komaranhalli series (I). 

Kopayi quartzite (I). 

Kopili stage (or Alternations) 
I 


Kota stage (I). 

Kota stage (C). 

Kothair beds (I). 

Krol series (I). 

Kuar Bet beds. 

Kubetaw beds (B). 

Kuchri Ammonite bed (I). 

Kudremale stage (C). 

Kuldana beds (P). 

Kuling shales (I). 

Kuling system (I). 

Kumaramunda stage (I). 

Kundair stage (Khoondair) 
stage (I). 

Kund-Ghat beds (P). 

Kuntkote sandstones (I). 

Kurnool system (I). 

Kurnul system (I). 

Kushalgarh limestone (I). 

Kussak group (P). 

Kuti shales (I). 

Kyaukkok sandstones (B). 

Kyaukkyan series (B). 

Kyawktap graptolite bed (B). 

Kyet-u-Bok beds (B). 

Kyi-chu granite (I). 

Kyinsi. beds (B). 

Kymore series (I). 


Lachi series (I). 
Laingar stage (I). 
Laisong stage (I). 
Lakadong limestone (I). 
Lakadong sandstone (I). 
Lake Laterite (I). 

Laki series (P, I). 
Lameta series (I). 
Langpar stage (I). 
Laptal series (I). 
Laterite (I). 

Lathi series (I). 

Latihar beds (I). 
Laungshe shales (B). 
Lei conglomerate (P). 
Lilang system (I). 
Lingagoodium sandstones (I). 
Lipak series (I). 
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Lithographic limestone of Sa- 
mana (P). 

Lituola beds (P). 

Lochambal beds (I). 

Lockhart limestone (P). 

Lohangi stage (I). 

Loian series (B). 

Loikaw beds (B). 

Loi Sampu limestone (B). 

Lora stage (I). 

Lower Bhander limestone (I). 

Lower Bhander sandstone (I). 

Lower Calcareous series (I). 

Lower Gondwana system (I). 

Lower Vindhyan system (I). 

Lowo beds (I). 

Lungma limestone (I). 


Macrocephalus beds (I). 

Madhan slates (I). 

Magnesian sandstone beds (P). 

Mahabar schists (I). 

Mahadek stage (I). 

Mahadeva series (I). 

Mahuda stage (I). 

Mai beds (B). 

Main sandstone series of Sa- 
mana (P). 

Maitur stage (I). 

Majhauli stage (I). 

Makran series (P). 

Makwari beds (I). 

Malani beds (I). 

Maleri stage (I). 

Mallapanahalli crush conglo- 
merate (I). 

Malu beds (or horizon) (C). 

Manaw beds (B). 

Manchhar series (P, I). 

Mandalay limestone (B). 

Mandan series (I). 

Mandhali series (I). 

Mang stage (I). 

Mangli beds (I). 

Mansar stage (I). 

Marbal beds (I). 

Marine sandstone of Coroman- 
del (I). 

Marine sandstone beds of Ram- 
nad and Cape Comorin (I). 

Martaban grits (B). 
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Martaban system (B). 

Martoli series (I). 

Maw gravels (B). 

Mawchi series (B). 

Mawson series (B). 

Maymyo limestone (B). 

Mebha oolite (1). 

Meekoceras beds (P, I). 

Megalodon limestone (I). 

Mekran series (P). 

Melur stage (I). 

Mepale oil shales (B). 

Mergui series (B). 

Meting limestone (P). 

Meting shales (P). 

Middle Siwalik (1). 

Migyaungyi stage (B). 

Minihagalkanda sexies (or 
stage (C). 

Miocene (in Ceylon). 

Mogaung sands (B). 

Mogok gneiss series (B). 

Mong Long mica schists (B). 

Monotis shales (I). 

Morar series (I). 

Motur beds (I). 

Moulmein system (B). 

Mount Everest limestone series 
(1). 

Mount Everest Pelitic series 
(1). 

Mountain gneiss (I). 

Mundeti series (I). 

Murree series (P, I). 

Muth system (I). 

Mylliem (Mylim) granite (I). 

Mysore gneiss (I). 


Nagamalai stage (I). 
Nagari quartzites (I). 
Nagmarg beds (I). 
Nagri stage (P, I). 
Nagrota beds (I). 
Nagthat series (I). 
Nahan (Nahun) stage (I). 
Na Keng beds (B). 
Nalagarh stage (I). 
Nallamalai series (I). 
Namhpe beds (B). 
Namhsim beds (B). 


Nammal limestones and shales 
(P). 

Namsang stage (I). 

Namting series (B). 

Namyau beds (B). 

Nandyal shales (I). 

Naogaon stage (I). 

Napeng stage (B). 

Narbada gravels and alluvium 
(I). 

Nari series (P, I). 

Narji limestones (I). 

Narpuh sandstones (I). 

Natma series (B). 

Naungkangyi series (B). 

Needle shale stage (I). 

Negrais formation (B). 

Neobolus beds (P). 

Nerinea beds (I). 

Nerjee (Narji) limestones (I). 

Newer or Overlying trap (D). 

Nga-tha-mu beds (B). 

Ngwetaung sandstone (B). 

Nilgiri or mountain gneiss (I). 

Nimadric system (P). 

Nimar sandstone (I). 

Nimbahera shales and limesto- 
nes (I). 

Niniyur beds (I). 

Ninniyur beds (I). 

Nithahar quartzites and bedded 
trap (I). 

Niti limestone (I). 

Nodular limestone (I). 

Noije series (B). 

Nongkulang Hill series (I). 

Nummulitic limestone series (P) 

Nummulitic shales (P). 

Num Rong Khu stage (I). 

Nyaungbaw beds (B). 


Obogon alternations (B). 
Obolus beds (P). 
Okhmintaung sandstones (B). 
Older metamorphics (I). 

Olive series (P). 

Olive shales (I). 

Olive shales (P). 
Omphalocyclus beds (P). 
Poo (Utatur) plant beds 

I). 


Ophiceras beds (I). 
Ophiceras sakuntala (zone of...) 


Ophiceras tibeticum (zone of...) 
(I). 

Orbitolina limestone (I). 

Orthoceras beds of Mawson 
(B). 

Ostrea alternations (P). 

Otoceras beds (I). 

Otoceras woodwardi (zone of...) 


(1). 
Owk (Auk) shales (I). 


Pab sandstones (P). 

Pachmarhi beds (I). 

Padaukpin limestone (B). 

Padaung stage (B). 

Pakhal series (I). 

Palamodu trap (I). 

Palandri stage (I). 

Pali beds (I). 

Palkua shales (I). 

Palmatus zone (I). 

Palmoxylon beds (I). 

Palnad beds or series (I). 

Pamir limestone (I). 

Panchet series or stage (I). 

Paneum stage (I). 

Panghsa Pye Graptolite band 
(B).- 

Pangong slates (I). 

Pangyun beds (B). 

Paniam stage (I). 

Panjal system (I). 

Panna sandstone (I). 

Panna shales (I). 

Panoba shales (P). 

Papaghni series (I). 

Par series (I). 

Para limestone and Para stage 
(1). 

Parahio series (I). 

Parh limestone (P). 

Parihar beds (I). 

Parsora stage (I). 

Patala shales (P). 

Patcham series (I). 

Pathanian stage (P). 

Paunggyi conglomerates (B). 

Paupugnee series (I). 
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Pavalur sandstones (I). 

Pegu system (B). 

Pellatispira beds (P). 

Peltoceras athleta (zone of...) 
(I). 

Pendulnar quartzite series (I). 

Penganga beds (I). 

Peninsular gneiss (I). 

Perisphinctes anceps (zone of...) 
(I). 

Phyllite series (I). 

Physa beds (I). 

Pindaya beds (B). 

Pinjor zone or stage (I, P). 

Pinnacled quartzites (I). 

Planorbis bed (P). 

Plateau gravels (B). 

Plateau limestone (B). 

Plateau quartzites (I). 

Plateau red earth (B). 

Platynota zone (I). 

Pleistocene (in Ceylon). 

Po series (I). 

Point de Galle group (C). 

Pokaran beds (I). 

Polyphemus beds (P). 

Pondaung sandstones (B). 

Pondicherry silicified wood 
deposit (I). 

Poolavaindla quartzites (I). 

Poolumpett slates and limesto- 
nes (I). 

Poonch conglomerate (I). 

Porbandar stone (I). 

Porcellanic (Porcellanite) stage 
(1). 

Port Blair series (I). 

Prang limestone (I). 

Prionolobus rotundatus (zone 
of) P) 

Proclydonautilus griesbachi 
(zone of...) (I). 

Productus limestone (P). 

Productus shales of Spiti and 
Bashahr (I). 

Prome stage (B). 

Protoretepora beds (I). 

Pseudomorphic salt cristal zo- 
ne (P). 

Ptilophyllum beds (I). 
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Ptychites rugifer (zone of...) 
(1). 

Pulivendla quartzites (I). 

Pulkoa schists (I). 

Pullampet slates and limestones 
(I). 

Punjab saline series (P). 

Punjabian series or stage (P). 

Purana group (I). 

Purple sandstone series (P). 

Purple sandstone zone (B). 

Purple slate series (I). 

Pyalo stage (B). 

Pyawbwe stage (B). 

Pyintha limestone (B). 

Pyinyaung limestone (B). 


Quartzite series (I). 
Quilon beds (I). 


Radiolites beds (P). 

Ragavapuram shales (I). 

Raghunathpali conglomerate 
(I). 

Raialo series (I). 

Raipur limestone (I). 

Rajagriha series (I). 

Rajahmundry sandstones (I). 

Rajgir series (I). 

Rajmahal series (I). 

Rajmahal stage (in Ceylon). 

Raksas series (I). 

Ralam series (I). 

Ramtek stage (I). 

Raniganj stage (I). 

Ranikot series (P, I). 

Ranthambhor quartzites (I). 

Ratnapura series (C). 

Red bed at base of Irrawaddy 
series (B). 

Red clay zone (P). 

Red sandstones of Kalaw and 
Mergui (B). 

Red shale series of Son Valley 
(I). 

Regur (I). 

Rehmanni beds (I). 

Renji stage (I). 

Reshun conglomerate (P). 

Rewah series (I). 

Rewak beds (I). 


Rhotas stage (I). 

Rikba stage (I). 

Riwat beds (P). 

Rohtas stage (1). 

Saddle Hill phase (I). 

Sakarsanhalli series (I). 

Sakasanite series (I). 

Sakesar limestone (P). 

Sakoli series (I). 

Salem gneiss (I). 

Saletekri beds (I). 

Saline series (P). 

Saline series (I). 

Salkhala series (I). 

Salt pseudomorph stage (P) 

Salween granites and gneisses. 
(B). 

Samana Suk limestone (P). 

Samria shales (I). 

Sandrock stage (P, I). 

Sapghota stage (I). 

Sargur series (I). 

Sarikol series (P, I). 

Sarpo Laggo series (I). 

Sattavedu series (I). 

Sattivedu series (I). 

Sauropod beds (I). 

Sausar series (I). 

Sawa grits and shales (I). 

Scarp sandstone (I). 

pei coal-bearing stage 
(B). 

Scythian stage or series (P). 

Sedaw limestone (B). 

Sedimentary series (I). 

Semri series (I). 

Serendib system (C). 

Serpentine series (I). 

Shaksgam series (I). 

cer limestone and sandstone 

Shekhan limestone (P). 

Shiala series (I). 

Shillong series (I). 

Shimoga schists (I). 

Shingo beds (I). 

Shwezetaw sandstones (B). 

Sihora beds (I). 

Siju limestone (I). 

Sikandarmalai stage (I). 

Sikkim gneissose granite (I). 


Siliceous limestone group (P). 

Simla slates (I). 

Sinchu La stage (I). 

Singhbhum granite (I). 

Singu stage (B). 

Siphonotreta beds (P). 

Sirbu shales (I). 

Sirki shale (P). 

Sirmur series (I). 

Sironcha sandstones (I). 

Sitapar stage (I). 

Sitsayan shales (B). 

Sivaganga beds (I). 

Sivamalai series (I). 

Siwalik conglomerate (P, I). 

Siwalik system (I, P). 

Siwana granite (I). 

Slate series (I, P). 

Son series (I). 

Sonawani series (I). 

South Mahratta Country beds 
(I). 

Speckled sandstone series (P). 

Sphenodiscus beds (P). 

Spintangi beds (P). 

Spiti shales (I, P). 

Sripermatur (Sriperumbudur) 
series (I). 

Srisailam quartzites (I). 

Stephanites superbus (zone 
ofa) (P). 

Stephanoceras 
(zone of...) (I). 

Steraspis zone (I). 

Subansiri beds (I). 

Subathu series (I). 

Sub-Himalayan system (I). 

Sub-Kaimur series (I). 

Sub-metamorphic (I). 

Subrobustus beds (I). 

Suket shales (I). 

Sulcacutus beds (I). 

Sullavai sandstones or series 
(I). 

Supra-Kuling series (I). 

Surma series (I). 

Susnai breccia (I). 

Sutlej stage (I). 

Swelegyin conglomerate (B). 

Sylhet limestone stage (I). 

Sylhet trap (I). 


macrocephalus 
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Syringothyris limestone (I). 


Tabbova horizon (C). 

Tabbova series (C). 

Tabyin clays (B). 

Tadpatri shales and limestone 
(I). 

Tagling stage and Tagling lime- 
stone (I). 

Takli series (I). 

Tal beds or series (I). 

Talar stage (P). 

Talchir series (I). 

Talikot beds (I). 

Tanai Hka boulder conglome- 
rate (B). 

Tanakki boulder conglomerate 
(P). 

Tanawal series (P, I). 

Tanol series (P, I). 

Taprobane system (C). 

Tapti series (I, P). 

Tara sandstone (I). 

Tarai (I). 

Tarcherla sandstones (I). 

Tarikere series (I). 

Tarkhobi limestone (P). 

Tarkhobi shales (P). 

Tatrot zone or stage (P, I). 

Taunggyi-Hopong-Htamsang 
limestone (B). 

Taungnyo series (B). 

Tavi formation (I). 

Tawng-Bat graptolite bearing 
horizon (B). 

Tawng-Peng system (B). 

Tenasserim system (B). 

Tendau series (B). 

Tenuilobatus zone (I). 

Thamakan limestone (B). 

Therria stage (I). 

Thibaw series (B). 

Thitteikkon Sponge-bearing 
bed (B). 

Tibetan series (facies) (I). 

Tikak Parbat stage (I). 

Tiki beds or stage (I). 

Tilin sandstones (B). 

Tipam sandstone stage (I). 

Tipam series (I). 

Tirhowan limestone (I). 
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Tirohan limestone (I). 

Tirumangalam stage (I). 

Tirupati (Tripetty) sandstone 
(I). 

Tiruvakari grits (I). 

Tonbo beds (B). 

Tons series (I). 

Transition systems (I). 

Transitional beds (I). 

Trappean grits (I). 

Trappoid beds (I). 

« Trap-shotten » gneiss (I). 

Traumatocrinus limestone (I). 

Trichinopoly stage (I). 

Trigonarca beds (I). 

Trigonia beds (1). 

Tripati sandstones (I). 

Tripetty sandstones (I). 

Trivicary (Tiruvakari) grits (I). 

Tropites beds (shales and lime- 
stone) (I). 

Tropites limestone (I). 

Tso-Lhamo limestone (I). 

Tso-Lhamo series (I). 

Tuna limestone (I). 

Tura sandstone or stage (I). 

Turritella sands (B). 


Ukra beds (I). 
Um Rileng beds (I). 
Umaria marine beds (I). 
Umia beds or stage (I). 
Umlatdoh limestone (I). 
Upper Bhander limestone (I). 
Upper Bhander sandstone (I). 
Upper Bhander shales (I). 
Upper Calcareous series (I). 
Uru boulder conglomerate (B). 
Utatur (Ootatoor) plant beds 
(I). 


Utatur stage (I). 
Utekata stage (I). 


Vaikrita system (I). 

Vaimpalli slates and limestones 
(I). 

Valudavur beds (I). 

Vedic group (I). 

Velates bed (B). 

Vemavaram beds (I). 

Vempalli slates and limestones 
(I). 

Venkatpur sandstones (I). 

Vijayan series (C). 

Vindhyan system (I). 

Virgal beds (P). 

Vizianagram gneiss (I). 


Wabya graptolite bed (B). 
Wadhwan sandstones (I). 
Wanni gneisses (C). 
Warkalli beds (I). 

Weean beds (I). 

Wer (Weir) stage (I). 
Wetwin shales (B). 


Yaw stage (B). 

Yenangyat beds (B). 

Yenangyaung series or stage 
(B). 

Yinyaw beds (B). 


Zamia beds (I). 

Zanskar (Zangskar) system (I). 
Zebingyi stage (B). 

Zeillaria zone (I). 

Zewan beds (I). 

Zinda Pir limestone and shale 


(P). 
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